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BO K S jifji puhUJhed, printed for J, Hodges at the: 
LookingrGlafs^ over-^gainli St. Magnus Churchy 

London-Bridge. ' * 

BlhUotheca Tec^moJcgtcal or^ a Philological Library of Lite- 
rary Arts and Sciences. Vi%\ TJieoiogy, Ethics or Moralii> 
ty, ChrifHanity, Jadaifm, Mahometanifm,^ Gentilifm, Mytho* 
Grammar and Language, Rhetoric and Oratory,. Logic^ 
>logy. Poetry, Criticifm, Geography, Chronology, Hiftory,-, 
Phvfiolcgy, Botany, Anatomy, Pharmacy, Medicine, Polity 
ana Oeconomics, Jarifpnidaice, Heraldry dnd Mifcellanies. 
The Second Edition J with an Alphabetical Indcxrof theprincipaL 
Matters. 

II. A new and compendious Syllem of Opticks,.. ,<z«z; Catop-> 
tricks, or the Dodiine of Vifion by refleded Rays. Dioptricks,, 
or the Theory, of Vifion by reftaded Rays. To which is added^. 
a Defcnption of the mofb ufeful Optical Ihfbuments, *vix* The 
£ye. Camera Obfcura, Microfcopes, Tdefcopes, Perfpe£tive 
GlafleS) the Magic Lanthom, and of the Manner of adapting. 
Micrometers to Microfcopes and Tdefcopes of the refledling Sort. 
The whole illuflrated by Copper-Elates as big as the Life. 

III. Logarithmokgia ; or the whole Dodrine of. Logarithms,, 
in the Theory and Pradice^ fhew their Nature, Origj^n, Con- 
finidion, and Properties. The Praxfs of Log^ithms, and the 
Application thereof to the fevei-al Branches of MathematicaL 
^Learning. Together with a threefold ' Canon of Log^ithms,. 
Sines and Tangents, and a Table of Logiilical liOg^thms. 

Thefe three by Benjamin Martin of Cbicbefter, 

y. The )WttngMathemattcian*s Companion; being a compleat^ 
'jfiitof to the Mathematioks, whereby young Beginners may be: 
J^ftrudied, thofe who have loft the Opportunity of learning int 
l^ir Youth, may in a (hort time become Profidents in this inibnic-- 
dve Sdence, and Mailers may receive much ufefiil Affiftanct^ By. 
Cjiarles L^adbbater, Teacher of Mathematics*. 
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The eompendiou*^ , 

ASTRONOMER: 

CONTAINING 

NEWandCoRRECTTABLES 

For Computing in a concife- Manner, 

The Places of the LUMINARIES ^ 

Digefted from 

NUMB E R S- 

Founded on 

The lateft Obfeiratio ns ; 

All the .Tables hitherto publiflied making the* 
Apoge of the Sun about Seven Minutes too fer» 

The Tables of the Moon are difpofed' according to 
Sir Ifaac Nenvt^n's Theory, from whence each Equation inay ^ 
be taken out with the fame £afe as that of the Sun's Centre,^ 
and confequently her Place be obtained in a Tenth Part of the 
Time of any other Method extant ; with Remarks whereby the' 
laid Theory- is madetp coirefpond with Obfervations. 

The Young Arithmetician's and Hiftorian*s Perpetual and* 
Univerfal PocKET-CHaoNOLocER, curioufly en^yen ow 
a Copper-Plate, by. which and a very eafy Arithmetical Cal- 
culus, may be determined, on the aforefaid Principles, the* 
Place pf each Luminary to the likoExa^efs, as by theTables,. 
with the Solutions of Tarious Problems both* ufeful andneceila- 
ry in Chronology, ^c. 

To render^ this Treatife independant of a,ny ; other^, 

. There is Ukewife introduced, . 

TlieTi&^^/^of Decim^al Arithmetig,> 

Both Terminate and Circulate ;. 

Together with their Demonflrations, which by the late in-- 
genious Mr. Cunrty and othoi Authors, are omitted. 

By CHARLES^ BREN% / 
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Brinted for James Hodges, at the Lookift£^Gldft>cvtt-7ig^is^ 

Sf. Magms-Chmb,^ Igndon^Bridgf. M4>eCX£l4 
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Sir, : j 

HEN a Treatife of this kind 
makes its Appei|^raiK£ in the 
World, it naturally feeks the 
San£Hon of one, who is excellently 
ikiU'3d«ithe.$cietliDettits£Stsof; for 
which you are not only eminently 
diftinguifh'd, but likewife, for En- 
couraging all Produdions tibat may 
be of Uf^' and Sqrvice; 

Xhefe, among many other valuable 
Qualities, which you poilefs, toge- 
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i^ello^^ of tie, RdVAi-Soclis^y, ' % 
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iv DEDICATION, 

tKer with the Beli^, that this Trea< 

p& will not be unacceptable to the 

IHiblic, has embolden'd me to ad- 

drefs it to you. 

I am not infeniible (with the great 

Mr. Ijockj that I here make you ilich 

a Prefenf^ as the poor Pea&ht to his 

vnphknd wealthy NeighbcHir, by whom 

the Baiket of . Flowers was not ill re- 

cavedt ttui he had more Plenty of 

his own Growth, and in much great* 

^ Perfedion. 
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X amy Sir, 
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P. R E F A C E; 

T may mt ie altngether unnecej^ 
fary to fit forth what gave rife 
to this Treatijiy as al/b the Me^ 
Jhods by which the Tabks contatfir 
ed herein were conftruSled. 
Andy firfty djermng that in erder to rr- 
tonciU Mijiory with Chrondogy^ &;C. thert 
wanted fomi Expedient, whereby from certain 
Data^ the fTimes und Seafons of memorable 
7ranf actions and Phammena might with 
^afe and Certainty be pointed out : Ihis put 
me upon devifing the ChtonoXogtv I but with 
no farther View^ at frft^ than that of my 
cwn private Ufe I the contriving ^ which 
from time to time^fumijhed me with Me^ 
tbods by which the tables were conftruBed^ 
and which again- in return were reciprocalhf 
ccnducive to the modulating and digefting the 
Chconologer into the Order it now ftands. 
^e Marm&r of confiruBing the Tables of 
the Sun, is obvious from what is laid down 
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#i PREFACE. 

in p. 10 1, &c. jinJ the Reafon why its 
Mean Places, as well as tbofs^f the Moon^ are 
tabulated to every Day at Noon in the Radical 
liar 1736, infieadof the Mean Motions as 
ufual^ is (he fide other Advantages) that Tj- 
hles of the Mean Motions of the Sun from 
the Moon, as atfo the Calculations deduced 
from thence Jor fndi^ the Mean Time of 
— Eclipfes, are thereby fiillyft^lied. Seep. 
492, &c. - . 

The Mean Motion of the Sun to Thirds , Jor 
^ Tear (^ 365 Days, acc$rding to fbe iat^ 
tand mo^ accurate Olferyations, is found to 
^\V 129^ 45' 40*' 17'. .S2f^R^M/l!«tfr 
-1736 is Ltaf^Tiar, nmich iberefore^ cof^s 
of 366 Days^y the Mem.&aise> tf thi Sah 
mth^ lafi Day xfthe^:X^r:,%jihiW^les 
is gr 20* 59 56' ii'\fr»m.^y>hi^ifthtri 
ie toAen^^^ 21* 14' i^!! ,54 "V '^^ Mean 
Piaatm tiefrfi Day if tbe^id Ttar^ ^ 
^fference \\^ 29^ 45' '40^' 17" w^le.M^e 
Mean Motitm fw 3 65 Days^ and is MiiApve^ 
lohich proroes the Corri^keji if the Ta^iiUs^i 
in Hie "manner may the Go^rt^neji ^^ikfi ^ 
tberTahles be prtKwd. 

fheT4Ales€ftbeSwi^affitfiv?er0:de^^ 

to- Seconds of ^ Degree, mlyi £dt :Exan^m p. 

tog. 113. 117. hut ari^Jin&e computed ta 

Thirds I in iMch^ andintbt Epcampk p* 

Vi^ IS I. the Motim if the i^>/ipoge was inmtt^ 

€tty. but isfirtce added in the M/sdn Palaces for ifoe^ 

ry Day fhrougbosst the Radical Teari fbere^ 

fore I refer you to the fame Example^ p. 164. 

The 
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7abk^4^ fh Firjt or Jiwtuai Equ^ 
timi of tb€ 4^^^^ APi?g^j and JNode^ werd^ 
coa^ti0ed^ asdife&ed ^ Sirlik^c NewtoQ; 

TieSecqftd Equation of the Moon^ wbei^ 

her Apogi is in . tBe OH ant (f the Sun, and 

the Sun at the fame time in his Apogii, Sir 

lik^fi mskei t<^ be 3'. y\^' ; but if the Sum 

Jhmid be then in his Perigi, it is to be mh 

creajed by, 2 z'l in all other Skuatiws thefaid ^ 

22' is to be pr portioned as the Differeniet. 

if the Cubes, of the I^fianoets (f the Sum 

from the* Eartb^which nmfi thm be added t^. 

the afotefmd V, 34' ; but if the Mmis Apfh^ 

ge ie^ nfit at The fame time in the Q&ant ^ 

the SuHi the fame is to be reduced thus ; as tbt 

Radius^ is M the Sine of the double Dijanct 

of the Mooris^Apog^sfrom tbe Sun^fo mU the, 

aforefaid MiOi^ipn {^bieh iffould have taken 

PJace^ ^ tie .Moon's Apogl had bem in tbe 

O&ant of oybefnthe pr^ent Equation out 

of tbeOBmt.. 

^be fhird Equation is . 4i/'\ when tbe 
Mooris Node is in the O0ant. of the Sun ; 
buf^ ^ebennot therein^ it nmfi heproportimtid 
as tbe former^ with the double D$Jl(fnce of tbe 
Node from the Ssm. 

VCbe like is to be cb/erved with the refpec^ 
tinje Numbers mtd double Di fiance (fthe Sun 
from the Ji^n in tbe Variation^ in which 
Sir X&ac makes tbe greateft Increment^ tbe 
Ssm heinig in bis Perige^ to be ^ or 240'^ 

tec 



i ^ PREFACE. 

fee the Chronolbger, where the /aid hcri^ 
inent is^ by Sir I^ac'^ afofe/aid Rule^ com^ 
futed to every tP of Anomaly^ which ^ as may 
he eafily Jeen^ is Jufficiently exaS. For the 
VJe4bireof; fee p. 320* 328. 

l^be Fourth and Seventh Equations are pro- 
portioned aljo as the former^ with their re- 
^&ive Jingle Dijiames^ixic^ fcep, 127, 136. 
-^ ^e Fourth Equation^ fo ufed by Jbme^ 

Sir Ifkap makes the Second Equation tf the 
Moon's * Centre, and therefore to^ be applied 
ifter the Elliptic Equation^ in which Cafe 
the Numbers to enter the^ablefor taking out 
the faid Equation, may be 12^ 18' ^6 odds, 
iriz* the greateft Second Equation of the Mporis 
^fogiy the which will create a Di^erence of 
about 30' in the Place of tk^Moon ; but tj 
the fame be applied after the FariattM, in that 
iteJpeSt the Difference will be ihconfiderable, 
n^en it will become (he Sixth Equation, a- 
greeable to Sir IfaacV T!heory, which Method 
is (as it muji always be according to th^ the- 
ory) purjikd in re-computing the Moon's Place - 
By the Chronologery^r Dec.. 12, &c. 1738. ■ 
lite: p^ 143, &c. 

Ihe Principles for obtaining the Second, - 
Shird, and Variation Equations, in of out 
ef the OBants, being the fame \ if Unity, \ 
%aith fo many Cyphers as coiroenieta, be com- 
farea with each rcfpeEiive Equation in the | 
C^Skant, and the fame ^reduced to enfh £>e- 
gree of the faid OSlant, according to the 

faid 

« Prin. p. 30a, EnglUh Edit. V«l. Hi 



PREFACE. ix 

faid Principles (which Calculi will bejound 
vaftly eafy by Logarithms) you will thereby 
have a 7able of Decimal Multiplicators Jer- 
vin^ to the faid Equations j and tho obtained 
by the double Diftancey will be befi to fit 
againjl the Single of each Degree of the Oc-- 
tant ; by which means the Jingle Diftance in 
entering the faid Table at any time^ may te 
made ufe of inftead of the Double. ^ 

In /i&^ Chronologer, the faid Multiplicators 
are only to every other Degree of the 061 ant ^ 
under the Title y Second y Thirdy Far. Sixth y 
and Seventh Equations. 

Nexty entering this Table nvitk the proper 
Diftance y and ^ taking out • the correjpohding 
Multiplicatory By which multiplying the re- 
fpeBive Equatimy as would have taken place 
in the 03 ant y gives the prefent Ejuatidn 
required. ' 

Applying half of the refpeBive DiflanceSy 
ufed in the\Sixth and Seventh EquationSy to 
this Table of Multiplicators y the fame will 
be made toferve for them aljh ; as is plain, 
each Multiplioator anfuoering to Double the 
Diftance entered with See p 127. 136, 

Havingy by the ajorefaid Method^ calcu^ 
lated the Table of Decimal Multiplicators^ 
all the refpeSiive Tables y with their proper / 
Numbers were computed thereby y as dlfi> the 
Increments to the Second and Variation Equa-- 
tionSy viz. fuppoftng the greateft IftCrement 
fo take place. * • ^ ^ 

* a Jnd 



PREFACE. 

jind here it is to be obferved^ tb^tibe hh 
crethent in the "Tables^ anfwering tb any Dif- 
tance entered wiib^ is the greatefi reduced to 
corre^ond ipith the Jaid Dijliince j but when 
any other Increment than the ^reaiefi takes 

<^f>lacey as found by ihe Suris Mean * Ano- 
maly^ the af ore/aid Increment^- tak^n out of 
the "Table^ will require a Redu^livn^ viz. As 
the greatefi Increment y is to that an/hverir^ 
the prefent * Anomaly y fo is the Increment in 
the TablCy correfponding.to the X)ijianc( entered 

' ^j^h\ to the prefent Increment required. 

. :ifvherefore the Ratios between the greatefi 

^Jhtrementy andtbt^ anfwering to^ every De- 
£^^f tf Anomaly y will be common Multipliers \ 
pj 'if/bich multiply ir^ the tabular increment^ 
gives the trite ^ as before : And by this Me- 
thod were- the Multipliers computed to the 
Increments of the Second and Variation £- 
quations. 

, , i'he next Equation to be encounter H witb^ 
being the ElliftiCy the firfl Thing taken, un-^ 
der ConJtderatioTi^ was the common Proportion 
for dbtaining the mean from the true Ano- 
nialy: viz. As the- Apageal Dijid^ce is to the 
Perigealy fo is the Tangent of half the 
mean io the Tangent of half the true Ano- 
maly . The Apogeal Di fiance is the Eccentri- 
city hdded to the mean Dijiance of the Moon 
from, the Earth j fuppqfe 1,000,000 Parts: 
Ahd^ the Perineal Dijiance is the fame y fub- 
trdiied from the f aid mean Dijiance : T'his 
. ' ' .' ■ being 

* Vide Chronologer^ 
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ielt^ done'^kh the reJpeBive ^ Eccentricity to 
each Degree of ♦ Amnuil Argument ; by ad-^ 
ding the Aiithmetical Complement 6J the 
Lqg. of each. Apogeql Dijlance; ta the Log. of 
the Perigeali there mil thereby be obtained a 
liable of conjhmt Logarithms y to be at all time f 
taken ptfty as the Eccentricities p. 140. and 
in this mamter ipas the ^ablf conftruSied p* 
^57 ; the life of "which you have in p. I45, &c. -• 

Upon Jbewing tbe/e confiant Logarithms ft 
an if^eniouiFriend and Acquaintance Mr. 
WilKam tBcctenfbn, of Exeter-ftrcct, Sur^ 
geon^ be believed he bad the fame Numbers 
by him in M^'f^feript^ but upon compa^^^ 
ring^ we fmnd )a Jinatl Diference $rily be* 
tween feme of ihem in thelt^ Place to the 
Right-hand^ occafoned by the like Differences 
in the Eccentricities from which mine were 
^computed. 

In tiff fame Manufcript were likewiji con^ 
taitid Jenjeral Radices^ the Sun, with the 
Motion of his Apoge and Ammaly for Jiated 
^imes; where fiuUng tie Apfige of the Sun to 
be about 7 inin. Jkort- cf w^at it is^ made by 
aJJ otlier ^abJes extant, which ccrrejponding 
witbibe lafefi ObfervationSj I thfrrfore com^ 
pas'd ail the Solflr Tables agreeable thereto^ 

Srbe . Motion (f tht Af6gi of the Sun for 
a Year y is now obferwdiobe i\ o". 40'", but 
by Jkfr.PJafliftccd'i "fabks it is made i\ 35 

a 2 Jucb 
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* Vim. Moon's Apoge firft Time E^iiatcd a Sua. 
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ftich d Difference in Procefs of Time will a*- 
mount to a conjidersble Error i 

But to return t& the Elliptic Equation of 
the Moon j tie next thing was to divejl tb^ 
fame from the Logarithmic Operations^ as 
direBtd p. 145, &c. for which Purpofi the 
Table of the mean Elliptic Equation^ p. 218. 
^'as confiruSkdj as alfo thofi for the Reduc^ 
tion of the mean to the true Elliptic Equa^ 
tion to every other Degree of * annual Argu-- 
menty and was at firjito every three Degrees ' 
of Anomaly ; but findings that if the faid 
Redu^ion^-Table was compiled to every Degree 
of Ammaly^ the Tablet'^fVorky p. 134. 154* 
might be greatly jhor tend: I accordingly com^ 
puted it thereto^ by which the faid ReduBion 
may at all times be obtained withfcdrce any 
more Trouble than bare InfpeEHon^ 

The Tables^ according to Mr. -f- Machin^ 
were conftruBed from his Numbers^ given in 
his Treatife of the Laws of the Moon's Mo- 
tion, annexed to the iatteirEnd of Sir I&ac 
Newton*^ Principles in Englifh, wkere be 
makes an Equant^ to be applied to half the 
mean Anomaly ^ for obtaining the. Elliptic or 
Equation\of the Mootis Centre^ ammniing 
when greatefi to z Minutes y 2 &ec6hds^ and 
^hdSir Ifaac, LiK L Prop- 31. gives n Law 
for obtaining Jificb Equant y .yet he no where 
takes notice 0} it in the Theory, but direSis 
the faid Equation ^9 f .the Centre to be found 
by the common Methods (Prin. En. Vol. II. 

p. 

* DItUfice cf Mo(7n*6 Apoge firft Time. Equated a Sua* 
f Set p. 213. 214. 215. 216. 265. 
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p. 502.) by which it appear Sy as if fome pf 
the Jeven Equations were ufed only as an 
Approximation^ for which this Equant might 
compenfate. 

l^he mo/l eff'ential Equations of the fen)en^ are 
theAnnualy Elliptic^ andVariation\ the Sum of 
the other four when greaUft amount to a iittie 
above 9', the Difference between which J^um 
tind the Double of this -f* Equant alfi when 
greatefl is 5 Minutes ^ this Error the Theory 
is often found liable to ,* and by the fame Re4$-- 
foningf Jhould be likewife to their Sumy yiz. 
13', which Jbmetimes it has not been far jhort of 

HencCy making uje of no more than the 
Annual^ Elliptic^ and Variation Equations^ 
from the Tables, according to Mr. Madiin^ 
in computing the Lunar Eclipfi^ March i j; 
isfhe Radical Tear) 1736, th^ Computus wiU 
be found to correfpona exceeding near to Objer^ 
nation 5 whereas if other Equations be in-- 
troducedy which in this cafe are only the * fe^ 
cond and fixthy the former amounting to abwe 
3' ablative^ and the latter to about 2 al/o abla-- 
tivCy it will thereby make the Jaid Eclipfe to 
fall dfout 10 Minutes in Time fhort of Ob-- 
Jervation : And as both the faid Equations 
are Ablati*ues^ it is a corroborating Tefiimonyi^ 
that they are altogether unneceffary in the Sy- 
zygys. See the Computus^ at the End oftht 

Book. ' 

Alfo in computing the Place of the Moon 
for the Occultation of Aldebaran, Dec. 12. 

1738- 

f See p. 14$ and 147. 
• The third aad imnth Taniilusgt 
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1738. fy makff^ ufe.of the afarefaid ibret 
Equatim only^ th0 ef the B^eduBm to tin 
Ecliptif fwepted^ tbf fiimt ipiU be jmnd to 
correfpond with Obfervation ; "wben^ if it bt 
cjmputfd 4C^rding$B fbe Tfecory, it will be 
found toffiUfiort atmt f in Time 5 'which ii 
^jarthk Proof tbaf/tifi mfire ^the Eq^atiom 
0re nectary either in or out of the ^y^ygys, 
as bfi$ mn fften v^ijkd by futuiry Oif/erva-^ 

tions of the Mompn tb^ Mfridia/i^ f^ch I 

Ticehtd fr^m my Friend Jofeji Beyi?, Af. D. 
- : If ,€mpt4flti(m by this Method b$ compa- 
red fmth. if proper l^t if Q^fprvatipns^ 
itnd JbouH be found to deviate therefrom^ 
^ksfor obtaining the Moon's Flace i pofte- 
iiQximay fromthenc^^ be dfduced-^ but to have 
it a priQf j, muft remain vwig the: Defidc- 

UiZy 'till feme great Gemf Jhall oblige the 
World v^ith a farther Difpfy^gry. than has 
hitherto been made y but this is e;fip0edin the 
Theory of Qrnvity^ prqmifed hy tb^t /y^/A 
hnt Mathematician^ the aforitjaid Mr. }fAm 
Machin, Profejfar if AAroijoroy /» jG^ic^m 
College, (fjc. 

The Knowledge of Becimat Arithmetic be- 
tag abfbktely mceffar^ in the Ufes /f the 
.Chrpnploger, ana finding aJJi thatthisTrea- 
^if^ might thereby he ni4d€ independent.^ arq 
other ^ gave occ^fffor introducing the Theory 
thereof. 
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7he DoSirine of Circulating Namhers 
might with greater Propriety (if tbofe who 
jirft gave Name thereto had thought fit) have 
been called Novenal Arithmetic, as others are 
called Decimal^ Duodecimal, &c. the firft 
being denominated by NineSy the fecond lens^ 
the third Twelves, &c. 

I Jhall conclude this Preface with obfer- 
vif^, that there feems to Be wanting 'Tables 
and Methods fimilar to thefe, whereby the 
Places of the Planets may be computed with 
the like Eafe and Expedition ; how much fach 
a Work may be acceptable a little lime will 
determine, when^ as the fame is already in 
Emhrio, it may probably at a convenient Op- 
portunity be brought forth. 
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;N the P R « r A c a. Plage 6. the mtan 
Motion, of tlie Sun is there fpecilie^, as^ 
it relates to a fingle Year only i but in 
Pages 191 and x62| (is it refpeAs^ 400O' 
Years, thereby creating the inconfiderable Dif^ 
fcrcnce of between two and three Thii'ds in 
Pages tic and 167^ which being fo minute, thera 
needs no Alteration. • 

According to the Note in the laft Paragraj^i 
alfo^age 6. of the P r x f a c i^ there is required- 
fp many times ten Thirds (fere) as are the N* 
of Days from the Firft of January exclufiye, to 
be added to the mean Longitudes of the Sun and 
Anofnaly in the Tablatures, Pages 109 and lai. 
to ma^e theni agree with the Tables. See Pag^s 
221 and 164. 

'When the Mean Anomaly of the Moon eseceedf 
fix Sig^^ you muft enter the Table of the Reduc<^ 
tion of the Mean, to the true Elliptic Equation 
thereof^ wirii the Complement to twelve Signs, 
wherefore th^ Work beginning at the laft Para* 
graph Page 131, and in Pages 132, 133, muft be 
wrought with the Complement, ^;/ap. o : aa"* : 34' : 
j^ % when as the faid * Table is Ishce computed to 
every deg. of Anomaly, bf oblZ^rving the Direc-^ 
tions laid down in the faid Pages^ you may ohtaia 
the required Rediu£Hon with little more Troublo 
than bare Infpe&ion, as ih.Pag.i 6a , fee alfo j^ag. 1 64, 

' b . whcr* 
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• found as in Page 1 30, is 90. 2 r .55^ the .5 1 and .37 

are tHe rcfpedive Decimals of the Vinculum'd 
I^uinberi under ^v^^ohitbey ft^^b th^^ in the fdid 
XaUte.of Reduftipi), ; under ^o»,.^.ao,' the next lefs, 
sa)d:iindfr p'. 23^: the next greater* , than;the ^re- 
f^tmeao Aoom^y^^^i^ at th? fjt^ tjmeij^again^ 
8 iiltlK.iyiar^ii? j the nejct lef? th^ t^c above pre- 



hy. *5|' tbe Pedniarl of the Excef^.pf the prefent 
ftfeftO An^malf* 4boyg o\ 2a%:(|:he next lefs in 
tbfriTiibJo) givjcs 3V' to be added to,, 12 3'. 49'' (an- 
f^ringtothe faid o%i2!^^) whicljjmakes 24'. 21". 
Next.-th.c faid preparecl Deg. {w«j9.37.) exceeds 
thcMargiQaliDegvOiter^d agaififi, •z;^^. 8 by 1,^7. 
Iw? agaiaft the JMiargipal ISTumbvs. 8° and io% 
and under o\ 22°. or 6\ 2f. mean Apomaly, the 
JSffetfPce: jt}f. the ; correfpondiftg 'Nu|nbers^ will 
be. fe9l^d to be^ 29"., decrepfing^ wh^ it . will be 
^^^..(whi^h it Js^ilways) t}ie M.^rg^f^l Difference, 
i^..tp: 29'';fQ.is ii37-{th^ Exc«fs qf;the prefent 
pr^ptred.P^gi as above) tO;i9fV'8^5, which .19"* 
^QOgh i.t tnight }i JLve been taken ,20) as it is ide- 
Qre^fipg, . being Tubi;ra(Q:ed from the afore-fbund 
^^'fft'i" Ifavcs -24' %" for the true Reduftion, which 
a$.:thg Table;. diretSbs, . muft be addec^ to the Mcaiv 
Elliptic Equmni-t£>.giye the try e^. fee' Page iSz^ 
*tl^;{h5 laft. Paragraph,: Page 138. { . 
cIq -Computing the Place pf-thf? R/Iopn by^^he 
3:b«>?y according ta the N^dern Method,; the 
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feventh. Equation k ever to.b^RegJedted, Sir.Ifaac 
in his Second Edition of his. ^rincipia^ taking no 
Notice thereof.. Next for JtKe other Equations, it 
will be bed, firft to compute the true Place of the 
Apoge, alfo the Diftance . of the Node the firft 
time equated from the Sun." Then take the Sum 
or Ballance of the* Annual or Firft, the f Secon(f, 
Third, and Foprth Equations of the Moon, whiclv 
let be applied f s if it was the firft Equation. Th^ 
fourth Equation is in this Cafe .to be th^s obtained:! 
Subtraft the .true* Place of th,c ^Apoge from the col- 
lefted MeanXoogitude of the Moon for the Tinii 
required, ^hi^h will here give ne4r chough her 
Mean Anomaly,. fronrj whence ypu may eftimate al- 
io near enough the Elliptic Eiqiiatipn, which apply' 
on a feparatc Piece of Paper to the aforefaid col- 
lefted Mean Longitude of the Moon, nekcTub-^ 
tra£t. the Sun's Place therefrpnj, alfo the Place of 
the Sun's Apoge from the.troclpiace of the NJoon's 
Apogc ; thefe Numbers being ordered a^ in Ijage 
127* you muft' enter the refpeftive Table,^ p. 2.1 1, 
with this Caution, that the NuVnbers anfwering tp 
the firft fix Signs, which arcf thiere made Abktive,* 
muft now be Additive, and to t^e letter fix, which 
are Additive, tauft be made Ablative, when pro* 
cccd as io Page 130, &?r. 

But this Method proves, alfo Erroneous when 
that of the three Equations (as Ipecified in the 
Preface) with the Reduction to the Ecliptic i^ . 
found to correfpond with Ot)fervations to a finglc 
Iccond of Time, fee the Computus at the End of 
the Book, which Obfervatipn was taken by 7^;{^'? 
BeviSy M. D. at the Obfervatory of Colin Camp* 

b t, . ■ . htil^ 

• %tA Pages 124, 115, 116, 127, 128, l«9. • 

t The Increment 'to d^s' Equation* it to be ttkon •»! witk ^ I^ftiate of 

tbtSoafiomthiBMoonf , . 



\ 
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helU Efq; at Stoki'tfewinpon^ the Moon being ^ 
the fame time in the Quadrature. 
. If the Computation be made by the Theoty, as 
firft fet forth, it will . be 28 Seconds, and if bj 
the modern Way, it will ftill be 6 Seconds 6f 
Time defcftivfc. 

Wherefore if Cdttiputations by thfc faid thrrt 
^uations, as aboyfe, be made to a prc^r fet oi 
Obiervations, and the Differences regiftred under 
tlie Mean Anomaly Of the Mbbfi^ and agaihft the 
Annual Argument (or Diftance t)f the Apogc firft 
Equated from the Sun) in like nfiaftiier as in the 
Redu(5lion of the Mean to the ttiie Elliptic Equa* 
tion, it Teems very probable tbit la Method for 
dbtainihg with Certajriry the Placd WF the Moo^ i 
fqfierim might thereby be fettled. 

Mar. 2Z. 174^, ar5 ho. 3'. ai'^.P.M. Apparent 
iTime the Appulfe. Kit" the Moon's Limb to the 
Meridian was 6bfetv*d by the above (gentleman 
at the fagie Place.' 

At which Time 1 
the Sun^s true >6\ l*3^ t^' sf 
place was 3 . 

The Moon's ) ^ , ^q ^ ^ 
(wir. Limb) }-*-28- 5- 7 

iy> Lat I : JO. i[4 So. dfefcertd. 

Alft) 0^(^. 2^ 1746, at 15 ho.^r. i'' P. M. 
apparent Time (the Night of the Occultation of 
^upit€t by the Mo^n) the Appulfe of thte Mooh^s 
Centre to the Mcridi^h Was obfelrvM at Mr. Geo. 
prabam% in Fleet-JD^etty London^ by the afprcfiiid 
Gcntlcihan^ like wife by Mr. Sboti. 

At which TinW^ 
the Sun's , true y/fi iG'i 4'. sf 
P||tce was ^ 

Thfe Mobn'a d*". 3 : 10 : 2g. 48 
ly Lat. 24, 40 Nfer. afccDd. 

^ The 
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' t* The firft of thcfe two Obfervations, if cdm-p 
pnced by the Theory the old way, will b^ 15", and 
by the modern 6" dcfeftive, and the latter (the 
i being nearly in the Oiftant) by either way will 
be 16" alfo def<;aiVe; 

For the Eafe of obtaining the Right Afcendoti 
of the Moon, Cs?^. with Latitude to compafeuSth Ob- 
fervarions^ there are new Tables alfo added at th* 
End of the Book, inftead of thol*e in P^^es ^8% and 
283, being for that Purpofe more exaft. 

And here it is to be ttoted; thstr a$ the Mere* 
dian is ever the Nonagefime Deg. in Righf Af^ 
cenfions, the .vifible Place 6f the Moon, as men* 
tibnM in Page 397, is of no moment, ^the ob* 
ferved and cotnpiited Right Afceniions, when otk 
the Meredian, without regard to her vifible Place, . 
being in this Cafe the fame. 

The two following £)camples contain all that is 
nece&ry for dealing up the Ufes of the afbreiaid 
New Tables. 

Inet the true Right Afcenfion of the Moon's 

wcftern Limb with Latitude for the Computus at 

the End of the Book, be fought, the Lon&icude 

being therfe computed (2s) g^. lo^. 42'. 48. and 

her Latitude 40'. 48" South defcending. 

i^ Lat. 
In the £ud Table ag^nft i 2^. nextgr. Long, are 5'. 49 
b<> — ^ _ gd^kflSr. — 4:24 

(which it is aimfs) difF. 3 . . . diff. iter. 1:25 {viz.S^ ") 

The difference between the Computed Longitude 
of the Moon and the next lefs in the Tabic is 
i.** 4'2'.48'' this decinfially expreft 1.71J-. 

Whtn it will be as 3° the Tabular difference of 
Longitude is to 85". fo is 171^ the difference bc«*^ 
tween the next lefs Tabular and Computed'L^i)?! 
gitudes to 48% which as the difference, viz. 85" 
Was increafing, mull be added to 4. %^'. againil js 
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^ Longitude in the Tabic, making 5' 12" for the 
rroftbapt^reii^ at. the true Longitude, and i oof 
Latitude, fiut the Computed latitude is but 40.48". 
Wherefore it will -be as i^ Latitude is to 5'. 12". 
(5.2) fo is 40'. 48' (.68) to 3'. s^6. viz. 3'. 32". 
to be fubtra£ted as the Table dirc&s, from the 
Hfght Afcenfion of the Point of., the Ecliptic, 
anfwering to the Computed - Longitude ; which 
gives the true Right Afcenfion with Latitude re- 
quired, y 

The Right Afcenfion of the Point of the Eclip- 
tic anfwering to the Computed Longitude 3*: lo'^: 
42' : 48' per the Table, page 279.-1 ,. . . 

isfound ' Jioi .39-19 

Profthaphcrefis for Liatitude 40' 48" > 



So. to be deduced 



^- 



True Right Afcenf. with Lat. loi : 35 : 47 
Right Afcenfion of the Sun o' : 14^ • I ^ ^ . 

i5'-59"/^Tab. pag.278 d*. 5 ^3- 7-3i 

■ ■ I ir. 

Right Afcenfion of the Time 88 : 28^ 16 

which reduced to Time, as in page It , ^ 

314* g'vcs ■ 3 ^ :jd 3^9 

To which adding ^'' for difference -j 
of Meredians between Greenwicby I 
for which Place the Tables were'l i 

all Computed, and Stoke Newing- 1 
ton^ the Place of ObfervationJ 

gives S'*5i'S^ 

wbich is the-Time of Obfervation to a fiiigle 
» Second. 

AgJiin, in the Example of jiUeharan^vfhok Lon- 
gitude let be 2'. or n 5^ 57' and Latitude South 5**. 
29'. 49\.See Hodgfin*s Cur/us j Vol. IL Pag. 420. 

and 




and who makes the Right Aicenfion to be 65^, 
2' : 57". which let be fought by the Tables. 

ncxtleflcr. und. 5*»Lac. und,6^lat, 
IiitheTflblc againft n 3**, Long. arc 1° :oo' : 18"— i**: 1 1': 59" 
I>> — — — ^.d<> next gr. . 54. 21. — i. 4. jz 

^ Dii^rences decreafing 5:57 — 17: 7 

"^ C^ • • ' IT 

• ^ ^ 357 427 

When it will be as 3"* the Tabular Difference of 
Longitude is to thefe Differences refpeftively, (b 
is the Difference between the Lefler Tabular Lon- 
gitude, Fiz. 3^, and the true Lon^tude 5® : 57'. 
(Viz. 2^. sy) to the Number of Seconds rcfpec- 
tively, to be (ubtradted as the fame were decreafing 
from the Numbers againft ^3® Longitude, and 
under 5^ and 6^ Latitude rcfpedively, which gives 
the Profthapherefes in refped to the true Longi- 
tude : accordingly the Decimal of a"*. 57' is 2.95, 
by which multiplying 357" and 427", and divid- 
ing tfie fcveral Produds by 3, or, which is more 
eafy, multiplying 2.95 by one third of the faid 
Differences in Seconds refpeftively. Viz, 1 19" and 
'42". J' gives 351". or 5'. 51" in the firft Place, and 
420". or 7'. in the fecohd, which being refpeftive- 
ly fubtra&ed, gives at the tru^ Longitude. 

under 5** Lat. under 6° Lat. 

54'. 27 and . • . i^ 4'. 59" 

Diff. 10'. 3^'f 

or * . 
632'' increafing. 

When as the above true Latitude of Aldebaran is 
fo near 51 degrees^- half the faid Difference may 
be taken, J^iz. 5'. 16". the which (as the fame 
was increafing} being added to 54' : 27" at the 
true Longitude and 5** Latitude, gives 59' : 43". 

the- 
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the true Proftbaphecefis re<^uir'd Additive, aA- 
fwering alfo to the true Latitude. 
. The Right Afcenfion of the Point 0|f the Eclip- 
tic, Viz. a* or n s'.-s'j. found per Table, Pag«' 

278, Is 64t'.i:i3 

Trpfthapherefis add 59 : +3 

Trjic Right Afceniion rcquir'd — 65 : 2 : 56 
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The CoMriMDrou* 

astronomer: 

IH E Totmg Arithtncticiott may ohTttvt^ 
that oit the ontcrmoft Fart of the 
following Figure are conrain'd the 
Names of the Twelve Signs of tho 
Zodiac ; and undtsr each Name, the 
. Charaderand Number of the iaid 
ttfpedive Sign i which Number flifwi how for, o? 
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how many Signs each reipedive Sign is diftant from 
the firft Point of -the Equinodtial iign juries ; from 
whieh Point the Motions and tiaces of the Son, 
Moon, ^c. are always reckoned and calculated, 'viz* 
from • /ifies to Yawns Js one Sign, frdm Taurus to 
Qemini^ two Signs, and fo\on ; which is the Way 
the Sun, Moon, ^c. always move. • Lafihy Under 

■each relpedive Sign is the Month and Day, 
wherein the Sun enters the (aid Sign. 

Each Sign is alfo divided into Thirty Pftrts, 
caird Degrees^ and each Degree into Sixty Parts, 
caird Minutes j each Minute into^ Sixty Parts, 
caird Seconds^ and each Second iiico Sixty Parts, 

' caird* g'birds, && • i 

From this Divifion of the Circle naturally fol- 
lows this NotationJIy/z. That 

Thirds 'f^ 
dfd Thirds r^.i Second \y\ 
66 Seconds | ;!: | r Mirtute | 'g f ' 

60 Minutes- | j.f Degree 4 | ^ ^ 

30 Degrees ! 2^ : r Sigh 1 *| f ^' ^^^' 

i2Signs(or| «i I the whote I 5 j asr in the F/^i^r^ 
36oDeg.)l'^J Cirrfe. L-2J 

THERjBFORi in Addition of thefe Quanti- 
ties there is only to be obferv'd . the Common 
Rule, viz. How many of the Lower Denomination 
make One of the next Superiour ? Which will be 
fo many Unit^r, to be carry 'd to the next fuperiour 
Place, w. 



\ 
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EXAMPLE I. 

'3; o I V Vf 



-J^ 



2 17 


H 


36 53 


I 28 


32 


25 41 


3 17 


19 ■ 


14 12 


I 19 


59 


58 57 



9 23 36 15 43 



r 

1 N this Exam'ple the Thirds ampqnt to 1 6.3, \ 
which are equal tp Two Seconds and 43 Thircis 5 
which (aid 43 Thirds being let down under the 
refpediye Pl^ce^ the Seconds, ipith the Two car? 
ry'd from the Thirds, are 135 ^ which amount to 
Two Minutes and .15 Seconds ; thefaid 15 Seconds 
being let down, and the Two Minutes carry*^ tp 
its rrfpedtive Place, make the Minutes amount to 
156; which are equ^l to Tvyo Degrees and 36 
Minutes ; the 36 Minutes being fet aown, and the 
Two Degrees jcarry'd to the next Place viz. of ZX?- 
^r^^j,makeup the l^me 8^5, which ^re equal toTwo 
i^igns and 23 Degref s ; which Degrees being fn 
down, and the Two Signs carry 'd to the next 
Place,i;/J6. of Sigfis^ ipake up their Number ; and 
the whole Sum will be, as in the Example above, 
I'he like of alJ others, ^c. 

I T many times happens in Mdition^ the Numb- 
er, or Sum added up in the Place of Signs, exceeds 
12, i3e. in which Cafe, the i?, or fb many tim<^.j 
12 as can be found in the laid Number, muft b? 
rejedecf, and the Remainder V^ly Itc down, 
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EXAMPLE IL 

• 

& !» ' ' U lit 
6 19 20 3« jfo 

9 «J 49 57 59 
3 28 J9 ^5 J 



8 



5 ip 17 jfa 



has made its Rcvolutiop j fo in thelfe r»lZjJ? 
re^rd « only to be had to hoi fir LS''r*fe''°'?* 
dlftant fton, the Equinoaial PoTnt ^^r^'ith' 
put any regard to the Number of RevSns .Si 
in m «''^e bath be«n made thereby!^ ^ ^ 



Sum 



EXAMPLE lit 

S. • / // //; 

*^ o 13 17 1< 

* *9 19 56 59. 

^° ^ H 13 la' 

f _^4 J£_ 19 45 

»a 47 77 . 



In thisfcft Example. the Snm of the «:;»«. ^» 

%gw, and 4 Signs over j, whici, faid Four ^icfnt 
•re let down, arid the a6 fr.^ »k- f *'g"* 

^ m «0?a4l : And theft a^^ itht^'^ffi " V-"" 
yoB will afet with in ^S;' ^'®^«^'*^*^ 



*2/^-= 



— I I 

SU R^9.ACt IQ-N. 

AS in &ibrra{lm of other Quantities, fo in thde; 
where iheNqmbcrof^he lower Denomiaations 
10 be iubtradtd cannot be immediately taken out 
0^ thoie above, or o\er them, ypu muft borrow 
cne of the ne^t liiperour DenominatioB, and- add .^ 
thereto, in your Mind, that Subtraiftion may be 
inade, carr/ying the iame on again, as you go, i^i^ 
urhich dsi^, fbllowing J&xample will dear up. 

E X A M P L E L 



From 
lake 


& 

4 

z' 


• 11/ 

i «4 13 
6 i6 2j 


30 


iLcm. 


I 


a? 7 47 


50 



. Here 30 Thirds are greater than 20 Thirds,from 
i»hich it fhould be raicen: Therefore you borrow 
One of the next lupe^iour Denomination, T/5&. one 
Second, or 6p 1 birds ; which, with the aforeiaid 
20 Thirds, make 80 1 hirds ; from which, if yoa 
DOW cake the (aid 30 1 birds, the JD.i{ference will 
be 5a Thirds ; wh ch you let dpwn, qcxt the One 
that you borrowed, and 25 Seconds, make 26 Se» 
ccncU, V-hich Js to be taken from 13. ; but, for the 
afofeiaid reafbn, you ipuft firft borrow a Minpte,oi^ 
60 Seconds icom the next preceding Denomination, 
which will th/sn be 73 ; from w^ch taking the laid 
a 6 Seconds, there remains 47 Second'* ; which fet 
down as before, and carrymg the One you borr 
ro>^V5 ^Q ^^ Minutes, it makes 17 Minures, which 
is, upwto be taken from J54, Miput€s,^and there 

r^nuine. 
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remaios 7 Minutes, vhich iec down ; next, 
6 Decrees from 3 JDegrees cannot be taken 9 
therefore by borrowing a Sign, pr 3 o Degrees, one 
of the next fuperiour Denomination, ic will be 3 } 
DegKCSj from which t^ing the iaii 6 De- 
^ees, there remains 27 Degrees ; which being fet 
down, and the One cany'd to the two Signs, makes 
3 ; which taken from 4, there remains One, as a- 
bove, and the whole ELemainder will be as in the 
Example^ He 

As before in Addition j the Circle, or Twelve 
Signs, ^c. was reje^ed ^ fb here in SubtraSficn^ it 
may happen, that you may have occasion to bor 
row the lame* 

EX AM P L E n. 

CJ^S OPPOSE the Moon to be in the Firft Point 
^of Geminij or Two Signs, and the Sun to be in ibfi 
• Firft Point of Aquarius^ or 10 Signs, and ycj 

Would know their Diftaiice : Here the Sun \fanu 
Two Signs of the Circle, and the Moon is T«3 
Signs beyond that Point (jyt 12 Signs ;) fb thac 
they are Four Signs diftant. Therefore, if to the 
Moon^s Place, i;/z. 2 Signs, you add the Circle, 
H, ^fi;/z. 12 Signs, and from that. Sum 14, fiibtract 
V ^10 Signs, the Sun's Place, you'll have 4 Signs fof 
their Diftance, as before. Which gives this Ge- 
neral Rule, That whenever SubtraSiimt cannot o- 
therwife be made, you muft always take in VA 
Circle, or Twelve SignS; (fcc 
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EX A M P L E III. . 

From 3 25 24 J 2 23 
Take' 7 26 29 4^ 17 



Rem; ^ 4'^ 54 49 6 

As Decimal Fradions are of great ule in the 
bllowing Calculations, I fhall next exhibit the Ma- 
lagement of chem (b far as concerns this Treatife, 
^hichjby any one tolerably vers*d in Arithmetic ^mVL 
e found full aseafy as the Operations of Integers or 
^'hole Numbers : For Integers, or Whole Num- 
ers, according to Place, increafe or dccreafe in a . 
ecuple, or tenfold Proportion, i;/2S. Any integral' 
)igit being mov*d a Place higher to the left hand, 
gnifies (or ha^ a Value) ten times as much as it 
ad in che Place it poflTefsM before : And, on the 
)ntrary, being mov'd a Place lower, to the right 
md, it will fignify, or have but one tenth Part 
r the Value it had before. 

N O i A ^ I O N. 

E X A M P L E I. 

)ooo Ten thoufand, or looo multiply 'd by 10. 
000 A'Thoufand, or 100 muItFpJy'd by 10. 
100 An Hundred, or 10 multiply'd by 10. 
10 Ten, or Unity multiply^ by 10. 
I Unity, or One only. 



From 
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From thi3 Exarti^fe *tis obvtoa*, beginning at 
the Place of Unity, that every aicending Exprefli- 
on, by the Addition of a Cypher, or Place to the 
right hand, fignifies tei) times as much as ifi the 
preceding ftatc. Therefore addmg, or annexing ti 
a Cypher ivi% a Place) to the right hand or any In 
itegral Exprcflion, b multiplying the lanic by Xeni 
two Cyphers, by an Hundred, Qc. 

From whence 't's alio piain, if yott begin at 
theHead or uppermoft Row of the Example, everj 
fubl'cqMcnt Expreffion is but a tenth Part of the 
prcc€ding,which (as has been ob erv'di is per.^orm^d 
by fep^racing a Cypiicn or tlace to the right had 
therctrom, 

E X A ]Vi 1? L E if. 

xbooo 1 Signifies^as above, "viz. Teri thoufanct. 
ioo« : o One tenth Part thereof. 
1 #0 ; ©o One J'entb of the on^ ic4by 6t bhe lOO/i 
ooq One lotb thereof again, or one looort 
oo;>o One lOthMdittof^totiztentb^ufamA 

T N th?s Second Example every fubfequent de 
icending Expireflion fignifyiAg but one tenth Pari 
of what it did in the preceding State. Therefor 
the feparatine a Cypher, or Place from any Inte 
gral Expreflion to the right hand, is dividing tW 
lame by 1 en j feparating two Cyphers, ot tw 
Places, is d viding it by an Hundred, 0r. 

F a o M thele Examples *tis evident, that the 
perations iq Integers are performed by a Oeciinl 
Computation. 



lO 
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£ X A M P L £ lit 

» 

toooi Signifies Ten thotiflnd and one. 
tooo.i ditto d\v\Atdhy lo 
100.01 ditto r: — ipo . ( or laftdtvided ky ia> 
xo.ooi dnto ioo9> ditto, 

i _ ..x.ooo^ rf/«p loooo *tif/^/<?. 

H 6 K C) as in the laft Example ("where the Fla* 
CCS ft) pointed off were all prUclVd by Cyphers) 
every fixpreffi^n delcending lignifyiiig but a rthtK 
Fart of wbat it did }n tbic preceding ftate ^ it 
LfoJJows, that Unkyi the ^aft Digit to the right 
hand in the firft, qf Integral ftate, will in the 
Subiequent fignify but a tenth Part thereof in the 
nextSubiequenr, but a tenth Part of what it did in 
the formers or an hundredth Fart of what it d d in 
the firft ; and ib on^ 

These Places fb pointed off, are call'd Deei^ 
\mal FraSiions > and to diftinguifli them fro <i Into 

S5r%^they are always noted, and fcparattd thcre- 
om by a Point, or Comnu^ pl^c^d before them to 
the left hand) a« above. 

CONSECTARY L 

B Y this Example *tis very. ealV always to diiV 
covnr the Divildr, (which h alio call*d the Deno- 
minator) to any of thde Fractions : For when 
the Fradion confifts but of One Place, as in 
Ihe firil delcending. ftep in^ the above Example,^ 
|fe is there, ^s you find, divided by -Ten, -viz: 
Unity, With One Cypher to the right hand 
thereof j in the next fubftquent ftate, where it 
confii^s of Two Places, it ij there divided by 

r Hundred, viz. Unity, with Two Cyphers to 
C ^^ 



'^p 



to 



■•) 



the right hand thereof, ^c. ^\^ich gives this 
General Ru^e, t;/* So miiny Places_as^ the Fra- 
ftion con fts of, Jb-tnany CyphiTs---with Unity 
prefixed to them (as in the Example)-^ is ievcr the 
Diviibr, or Denominator to the iaid Fradiom 

' CONSECTARX il . 

r 

t T is alfo evident; that pfefixihg 21 Cypher, or 
place to any .Decimal Eiipreffion. is^. when pointed 
pflF, dividing tht fame by 10, C^tf. XVjdi tiffi Jad 
&€ond S^ate dejcendiftg^ &c.^ * , ' 

.CONSECTAkyViir .. 

Fn o M thefe two laft Oblervatiorfs !tis bbviou?, 
that to divide any Integral Exprefliort 'by Unity 
with Cyphers to the right hand thefeof (which is 
like'wile to be Integral) you rnuii point off lb 
many Places to tb^ right hand from the laid In- 
tegral Expreflion to be divided, as are the Num- 
ber of Cyphers following the laid* Unit. ^ Ancf 
when the Number of Places in the afbreflid In- 
fegrar Expreflion arele's than the Number of Cy- 
phers to the right hand of th'e faid UtJit, yoli itiuft 
prefix lb many Cyphers thereto^ as will make the 
Number of P!?K:es- t+ierei» equal to the^Number 01 
Cyphers following the faid Unit : Conleq^^ently, if 
the Expreflion to be fb divided, \^ a Decimal, 
only (0 many Cyphers as lucceed the faid UtiU, 
muft be prefixed to the faid Dcclmiar E^prcffioPi 
which when pointed off,' will be the Decimal £v] 
^reflion rtijuir'd, t^r. 
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I f to the lad Decimal Expreflion dcicending iq 
the -prefent Example, another Cypher was t> be 
prefix'd, it preiuppoies the laid Cypher' to, have 
cxifted immec)i%ceJy after the linit to the left 
hand^ in the firff or liit^ral ftate ; or. which is tho 
iame thing,immediately after it, in the laft^prcvious 
fo its being pointed off! 1 his is obvious from CoiiJ, i, 
'VIZ, the Divilbr*s, or Denominator's confifting. oF 
ib many Cyphers with the Unity prefix'd thereto, 
as are the*Number of Plants of any Decimal Bxpret 
fion, ^c. 

CONSECTARY V. 

A s every Expreffion defcending is but a Tenth 
of the Preceding, by beginning at the lowermofl 
Place jn the prdent Example, 'tis plain," that e- 
very afcending £<xprefIlon i^ ten tijiici-the Value 
of the next below it, vi%f It is the mx^ Lower 
multiply 'd by, lo, thc-nc;!cl AiQcnding. is fhi| Jaft'. 
again multiply 'd by lO, or the lowermcft mujttpJy*^ 
by lOQ, ^c,vi%. It is the lowermoft multiply 'd by 
Unity, with fo many Cyphers to the righc han^ 
thereof iis ure the Number of Gradations you a* 
fcend: But by pointing offi Place to the left hand 
from, the iaid lowermoft Expreffion, it become^ 
the next Alcendiiig j by pp nting off Two, it be-. 
comes the nfxt Alcehdin^ above^that ^gain^ ^€. \ 
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1 1 Tbt Compm4iouf AftronoinjB& 

CONSECTARTVI. 

T H.B R t lo RB To (pultiply any Pecimal Jx- 
prefeon by Unity with Cyphers to the right band 
thereof Q^ntcgral, as before) you maft point off 
lo itiany Places to the left hand therefrom^ as are 
the Nupnber of Cyphers following rbc laid Unit j 
Wtiich Places Co pointed cfff, will poffcis the Inre* 
gral Side of the txample : Therefore, if poflels'd 
By any Digits, £?c, they will- be Integers ; conie-' 
qu nrly, vihen the Number of Cyphers fbllowing 
the laid UniJt are equal to the Number of Places in 
tht ' Decimal txpreffion robe maltiply'd therebyi 
the iaid Decimal txprejfim will become all Ince'j 
gfal ; and when they are more, the remaining I 
C) phers muil, as in Example I. be annext to the I 
right hand of the aforeiaid Dectmal Exprejfion^ 
which now^ as in the kft Caie, wSH bt lilcewiie all 
* Integral 

CONSECTARY VII. 

It is obvious, that the Digits expreffing theft 
TraAions have, befide their own fingle Value, as 
in Integrals, another, according to' the Places they 
j^oflTds, V 25. Unity in the firfl deicending ftate of 
the preient E'tan pie, where it poilefles the firft 
Place, when pointed off to the right hand, figni- 
fies one tenth Part j in the next, where it pcflet 
fes the fecond Place to the right hand, it fignifies 
one hundrtdrhTarti in the next; or third Place, 
one thoulandth Part^ file W hcrcfore, if a Cypher 
or Cyphers follow the iaid Unit to the right hand, 
the Value thereof will not be increased thereby: 
For wh^le it pofTefles the iame Place , it will 

ever 



ivup^fspp^^ 
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The Cmpendious Af^ronpmtu [it 

ever cxprefi or retain the (ame Value, the follow- 
ing Cyphers, 0c. only fignifying, that no Digita 
poflcfs thofc Places, iSc. 1 hele t^laces, befidea 
feutbsj Hutidndths^ Tboufandtts^iLc are alio caU*d 
Pumis^ &emds^ fbirds^ &c. ^ : : • ^' - 

CONSECTARt ^m.. 

By comparing thefe l^raAions with the Intc* 
;raU to the left hand of Vm, as in the Second 
tate defcending of the preltnt Exan^iple Againft 
looo Integral, you have .i Decinial ; hi the next 
fubfequent (late, you have oo Integra], hfz one 
tenth Part of the preceding iooo,^nd .oi Deci- 
mal, one Ttnth alio of the {^receding .1, £^r. 
iVhence, . as is alfcr plain from the very Ntaa^ 
ion^ the fame Law taking place in thele FraAions^ 
K>thm Afcending and Defcending. ' Al^wMtgraiSf 
t folloi^s. That as TVn, or lo many fens as arc in 
my infer iour Place of Integrals^ make an Unit j or fa 
nany Units^ in the next luperiour Place, i^c. the 
ame mud alfo follow true of thele Fradions, a;/e« 
he Ojperations of Addition and Subtra5iiony and 
onfequently, Multt^ Itcation and Dinjjficn^ will be 
he lame as in Integrals^ a: d only differ in Nam^ 
'/as. Integer Sy or IVboles 3 Decimals ^ or Parts. 



I 
I 
I 



I 



« 



Addi^ 



n 



• » ■ « ♦ -* 



t4 The Compendious A^ronomer^ 



• Aon iVi'oh V D. E C I M A LS. 



♦ • 



"t^^A-MfLiE I. 



H 



B R B.l, ftiall refume the following Njwlh 
bevstro^n piotatioHyExamfk III. viz,. 

. Integrals. Decimals, zd Operution. 

looo \i .loop 

ioo toi . . .0100 

xo. .061 .OOIO 

t .0001 .c)Ooi 



' Sum nil Sum .nil Sum.uit 

T H us in the Integral Part, the Unft in th 
ftcond Stat^.^cfccndirg, where it'fignifi^s an Hun 
4red,* is put under the Place of Hundreds m thd 
iippermoft State, before it can be added ^ as alio 
in ir$ proper Places in the other defcending States 
So atfb the like Method is* obferv*d in the Decin^a 
dr Fra^ional Numbers, of placing like Places un 
der like Places r ^hich lione, being added, as i 
integrals, and the Number of Places in the Sun 
eoual to the Number of Places in the greateft Rov 
or Decimals to be added, being pointed off co chi 
right hand, give the true Sum, as above. 

] 
*Conf 7. As* Cyphers to the right hand of any Decim ' 
Expreffion do not increafc the Value thereof^ in ih 
Sec^yfd Operation^ they are (upply'd, rill equal i 
Number of Places to thofe. in the greateft Ro^^ 
tb Se aWed^ which in the Firfi OpttatjQU was dond 
Mentally. I^ £ 1 
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L E ff it be. required, to add jnto pni^Sum, thb 
fbUbwing Dwnaaif, viz,^ 03 42*+.! 24-^674.00006,* 7*'^ + 
due regard being had to placin| like ' Smarts under f^^^^fj^ 
like Varts^^Cr .1^ is not ma^eml "''^' ' '^ ^ ^^ 
Decimals is jiiac'd fir ft. 




ich Rowofmore^^^^ 

fignifies. 



■^ r- 



Mentally. 



Supply^d. 



I • 



.005 

.00006 




.00006 " 
.03420. 

.12000 


•^4;^ 




.007^0, 



that the 
l^untber 
foll9T»ing it 
IS to he 



.16126 Sum. y^J\ 10^6 *L^ y\ - 

As the Nvimber of + Tens in any inferioui* t Ex. ^ 
Place, are fb many Units in the next Superiouf^^^"^^^-^ 
when in the Place of Tenths, or Primes, the fame ^*^*^''"* 
(hall fb happen, the laid -^N umber of Tens will be* 
come fo many' Integers, ^c. 
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:^ X A M ? L E in. * 

.4567 .98765 

•T854 ' , . -39784 . 

•6J43 -99999 



1.8 9 64 



J 2.S8548 



Tji BSE laft Slims are call'd Wxi 'Numbers ^ ii . 
fconftftiBg both of Integrals and Fradional Parts, in^ 
Addition o^ which they fall under ■ the ' General 
Rule, of placing like Places under like Places : 
Then, to Add J as above, ^c. EX- 
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678.983' 
99.8 
7.71256 



7894.05400 
0678.98366 
0099.80000 
0007.71256 



Sum 8680.54956 Sum 8680,54956 

«"» «'«'5"fi"6"9' fi"fi'4"B'««H!"8'4"S<«'i>«'B>-S'4"l«"B'«'9'<9'%>9'J 

Subtraction cf DECIMALS. 

HE R E^ as in JdditioH^ regard muft be ha 
placing nice Places under ^^^^ Places : N 
proceed as in integrals j poinding ofF*fa maqy PlJ 
^es to the right hand in the Remainder, as are] 
the greateft in Ni^mber, whether in the ^Mitiuew 
or Subtrahend. *^ * * ' ^ ^ . > 

EXAMPLES. 



Mifiuend -73^1 From 
Subtrahend .5432 Take 



.94327 From 
.88158 Take 



Remains .1889 ,Rm. .06169 



.23 
.17604 

•9539.6 



(IV.) 

102.786 
.101.778 

»■—**' ■ ■ ■■ 

1.008 



(V), 

54.56789 

17-5 



p— * 
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^ 7.06789 
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Xh 



L 



» ■ 



7i/e CxmipeHdiom Aftronom^ ^f 



! I N the ^biriiExample^ where the Number 0!" 
(laces in the Mnuend are leis than xnxYitSubtr abends 
there Cyphers, as in Addition^ are Mentally fup- 
pos'd- In the Rftb Exampk^ the like is to be utt^ 
derftood in the Stibtr abend ^ &c. 
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MuLtii>LiG AiPioN cf Decimals. 

T\yf Ultiplication here, as in Integrals, is the Ad-* 
'^^ dition of ttiany Equals 5 the Rules of vhich 
wiJJ be beft dear'd up by Examples. 

EXAMPLE t 
CASE i. 



.c ►. V 4 y 



': L E T it be required, to Multiply 4, an Integcfi 
by .5, a Decimal, ^ert .^^^ the Multiplier, is ^i^ 
divided by i o, as is plain from the foregoing JVb- 
tation. .Therefore the Prodnd of 4 by .5. muft a Wo ^• 
be divided -by 10 ^ which is dbnej by * pointing ^ofF*^'^:**; 
one Fiafce of the.iaid EroduA to the right hand j ^^^"^}^]* 
vfhich being ppf&fs'd by a Cypher, the Product wili 
therefore be 2« 

4 Multiplicands 
.5 Multiplier. 

4.0 Product. 



B 
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CASE ir. 

A G A T fr j As Mukipticatim is only the Addition 
6f Equals^ ahd in MultiplicMitm it matters not 
* £«f//./ which FadcTf Is made the * MuUiflmr ; let the 
//^. 7 . ' aferefaid .5 be added up four times together, which 
Vxoh.\6. makes twenty Tetiths : But the Number of f Teift 
Conf V *" ^^^ ^\^ct of Tenths becomes Integral ; which 
mJ. here behig Tmto, the Sum is therefore 2<0| equal to 
the above Frodud. 

OferatfoH. 

•5 
'5 
•5 

' ^«ffl 2.e £^04/ to the tAviie Prodti^ 

C A S S lit 

Lafitj^, I N the preient Example^ the MuUipli/tri 

Viz. .5, or 5 divided by la, fignifies, that f tenth 

Farts of 4, the Multipticandj is to be taken, li 

therefore the &id J^tiplicandj viz. 4, be divided 

by to, the Denominator of the Multiplier^ -wtech is 

i Ex 3. performed by f pointing it, 6?f* and the lame be 

t^etaf now multiply 'd by 5 Integral^ as the Queftion im- 

Conf. y. ports, you will likewiie have the true ProduA. 

.4 MultiplicMd. 
S Multiplier. 

2.0 Produ{f^&Lc. aspctCdfii. 



EXAMPLE 
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Let it be xequir'^d, to multiply 2149 In^tffsA^ 
hy .23^ Decimal* 

H E R E, by the laft Cafe^ the ttnport of the 
Queftion is, that 93 huodredtk Farts of 954, the 
Multiplicand^ are to be taken : Wherefore, accord- 
ing to tbd faidRule, if the Muttiplican^ be 
divided by loe^ the Dfnmindior oi the MuUipfi" 
if, &c« it will be ^ 2.349 which now is to ^e added '' Ex. 3. 
up 2j times together (that isi the fame as being ^^aUun^ 
mukiply'd by 23 but as in J4^i^ there maft ^^^^ 3' 
be fo many riaces pointed o0^ as are in the gres|t«* 
eft Row of the fa£fors to be added j which herCj^ 
ar^ o^y Twoji and e^z\ in evcty B^i^ofy 8^c^ 
Therefore there will bejbat Two Places to ba 
pointed oflTin the iaid Sum ^ or, which is the fym^^ 
£^om (be Produif made by the Multiplication o^f tho 
above Numbers^ equal to t;he b^Mmber of Places at 
firft in the fatd Mftltipli^r i which giv«s this Ru^ 
'Viz. When an Integral Numbei: is to be muitiply'4 
by a DecUnal ; and the eomrary,^ ^ben a Psciijialt 
b to be multiply 'd by an Integral, you oauft poim^ 
^fiTo many Places in (he PrhduSl^ as arc; in th% 
D^Qim^iMraffim To, Multiply ings P7 M^^^P^^y'^i^ 

E k A M P L E II^» 

LETf it be reqpir^d, to multiply iSi titPegral^h^ 



^\ Vk^^\ 



H E R fi the Multiplicand being divided by the 
^ Eaf. X. f Denominator oith^Decim^ Multiplier^ viz. •looo, 
Cafe 3, it becomes f-oiaj; which now is to be multiply 'd 
JxlT' ^y ^* Integral, and the Produff will confift of |1 three 
Co'nri 5, Decimal Places. QVide the folliming Operatienss) 

Operation i. Operation 2. Operation 3» 
12 ' Vpi2 ' .005 

i[Ex. I. .eojT 5 X2't 



Vafe 2* 



<o .960 " .060 



The ProdfiH in the Firft Operation, which U 
performed 'according to the cdmirnoh Method, cbiw 
lifts of a Place lefs than in the other Operations, 
which are the True 5 but th<} Produd in the FirftJ 
Operation is the Multiplicand^ 12 into jf, an Inte" 
gral y which is but really 5 divided by 1000, 
ds ab6ve : Therefore the ProduSi^ wfcich is now 

* Ex. 1. an Integral, hiuft be divided by ** 1000 5 which 

Cafe I. ^ill thereby become t the true ProduSf^ as in thc^ 

f^^'f- other Operations^ '■ 

ConC 3. Which gives this Rule, n)i%. When any In- 
tegral is to be multiply'd by a Decimal, of Deci- 
A\ad by an Integral, and the Number of Places in 
the ProduQ are lefs than the faid DednYal Places 
you irtuft prefix fo many Cyphers to the iaid Pr(i*^ 
4u^ as will mktce tbcm Equal. ^'- << ^- . 
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EXAMPLE IV. 

L B T it be required to multiply .16, a Dedmatj^ 
y -9* * DecimaL ' ^ 

Operation J. Operatm 2. 

.16 .016 +j 5cc. 

.144 •144 



' I 



From' thfs Example, 'tis demonftrably ftcn, 
hat in mdtiplying a Decimal by a Decimal, (9 
(lany Places ixiuft be pointed off in t*he ProduSt foir 
>ecima}s, as are the Number of Dc;cimal^ Places^ 
oth in the MuttifUcand and MkltiplUr. 



V 



it 



EXAMPLE V. 

■ • 1 

Let it be required to multiply .12 Decimal hy 
2 DeciittaL . ^ * 

4 ' 

Operation i. Ojperatton z» 

* 'IZ - .0012 * * Ex.?, 

.t2 12 Cafe 3, 

•144 .01^ true Product. 



i ■ V 



From this Example^ 'tis likewife demonftrably 
irident,; thslt when the Number of Places in the 
b^tf^ ^re lefs than the Decimal Places, both in 
be Multiplicand and the Multiplier ; you mqftj^ as 
) Example 3, prefix Cyphers thereto, till made 
yual j which pointed oil^ will be the true ProduSi 
JQuir'dL - , . . ^ 



'J 



£XAMPl*£ VI. 

L B T it be rcqwr'd, to muItTpIy 24.} (which t 
call'd a Mis^d Number J as confifting both of Ince 
gral and Decimal P^ccs^ ^y 2.43, alio a Mix 
Number. 

H B R E jr.43» t^f J^ttipJier^ is 243 Integral 

^^ W>f jr. divided by ^ 1 00. Therefor^ 243 Im^dredth Pare 

1.x. I- of 24.33^ are only ta b? takc^ 

4E%.u^ Next, If the f J\iuUipli^apd H ^mdfd b) 

Cafe 3 * *^^» ^^^ Denominator o£ the Multiplier^ tHat tbi 
lame may be us\i ]nte|fally, t^e mul^ two oterr 
Places ipr pecima^ (J by prcfixiofi; Cypl^rs, ' 
ftquifite).be pointed pl^ tb, that aU:eady in t 
Mttttiplicdutd. ' W^efefore the l^roduSi wi|i con 

*£!•«. qf * three DedmaJ Pbces^ but tlic two Pla 
thus pointed off in the Mulitplicand^ are fqual 
thofe before in the MuttipUer \ which,^ ai is evi 
dent, will always be the O^Te in other Jt^olupH' 

From whence flows this General Rul« in 
Cales^ ifi%. 
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Multiply, as if all were Iniegf afs. i a 
from the Prodju^f point off fo many Places ii 
Pc^cimals, as are the Decimal Places,^ both in tl^ 
JMuliipticaiid and MuUipliet ; and when . the Nurj 
t«T of Places in the Produ£l aije lefa ^dtfk the Pla?^ 
in the Multiplicand and MuUiplier^ yoo moil: p^ 
fix Cyphers thereto, till they become equal i whid 
when pointed off, wrill be |b^ ti;ue Prpdu^. q 
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Tki Cdmpekdiolu A^trotiimetl • t| 

Oferam u Oferatim t. 

24*5 .243 

' ' 729 ' 

59.049 f9<'49 

I ' i: X A M p L E vir. 

^Lst k lie rwoir'd, to multiply 21.456 W 
^.45<J. *-/ ^« r 

' O^ration x. Operatien 1. 

2i3.4y# •0234jf6? Ex. r. 

23.456 234563 Cafes. 




140736 140736 * * &u i^ 

117280, X.I 7280.* 

^3824.. 9f.;8i4,.* 

70368... 70 .3 69...* 

46912.. . . 469.12; . .. ^ 

w I I ,ma I I H PI I ■ > , , mi^ 

55o*i8j9i36 550-183936 

' I N the Second 0^>cration , the MuliiftkoHi 
hfijls of Six Decimal Places ; which being added 
b fo vpMiy times to its icJfi as the Multiplier 
mich is now Integral), cxprefles, the Sum (which 
Wfo the £rodu£fJ will like wife confift of Six Dc* 
aial Places (per Example 2. 9ix\d Addition) t4 
lal to thofe, according to the Rule in the Firft 
^^ration^ &c. 

: Of 



* • V .-. . i ^.t 



24 • ^ Connj^im AlbonomdjcS 

Of Co N T R^ c T I Q N. i« Multiplication 0/ 

DfeCIMALS- 
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I N Multiplication, when in the MuUipJjicand an( 
■^ Multiplm there are many Decimal Places, th( 
Produifj which always conlifts qf as ipiany. Decimi 
Places^ at leaft^ as are in both, will thereby be verj 
numerous, wh^n two or threjs fuch Pla^es^ ^c. ai 
moftly fufficient for Ihe Purpofe j in order then 
ibte to abbreviate fuch Operations, bbferve the fd 
lowing kiile. > * 

Place the Unit's Place of the Multiplier (i 
the fame ds , poilefi'd by a Cypher, 'tis tl^e fam 
thing) jittdtx that Place of Decimals in the Mtiti 
^/rr^«rf,.jas. you, would have thjC Number of Dccima 
Places in the ProdnSi to conTift of, <viz^ under tbj 
fecond or third; Decimal .Pl^ce in the Multiplicid 
when you would have two dt three Detinial Place 
in the Produ^^ &c ?• . - • r- -> 

Next, If there are any Integers to the le 
hand of the faid Unit's. Place, they muft all be i>] 
verted to the right hand thereof, and the Decima 
before, to the right hand of the ii^me^ muft all I 
inverted to the left hand. .; ' r 

i F the Places of the Integral Pdrt,' when tKi( 
inverted, fall below (to the right hand^ the Plao 
of the Multiplicand^ you muft annex Cyphers ( 
the right hand of the Multiplicand^ till they becod 
equal to the fa^d Places of the Integral Pare 
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Tife Compeftdioia Aftrondmen 2 5 

The N^begin, as in tlieccvnmon Way of Malti« 
f)iicadon, with the laft Digit to the right hand } 
and by it multiply the Digit diredly over it (if 
any poflfefles that Place, i^c.) . having a mental re- 
gard to what would be car^y'd by the Multiplica* 
tion alfi) of the Digits to the^ right hdnd therec^; 
which being added to the aforefaid Pr&t;ii^(?, ftt 
down the &me diredly linder the faid multiply- 
ing Digitji pirocd^ing on multiplying the reft of' 
the Digits tb the left hand in the Multiflicandy a3 
in other Multiplications. 

O B s E il V E the fdme kule with the next 
Digit in thd Multipliers ^tting nothing down, but 
from the Mtokiplicatibn of the Digit diredly over 
it ; ^hich then muft be fet down diredly undei^ 
the laft Place to the right hand of the aforefaid 
iirft Prddt0^ add fo on, as before, proceed ill 
like manner with all the other Digits in the Mal^ 
tipti^; vtfhen finilh'd, the Number of Places of 
Decimals in the MuUipticand^imto which theUnl^'s ' 
Place 6f the MultifHer was fo placed inclufive, b^ 
Ing pointed off from the Sum of thofe feveral 
Proiuffs^ gives the true FroduSt requir'd. ^ 
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EXAM P L E vii. 

• WW' • 

Ley it be requir'd, to multiply 2f^.45tS by 
S3^j^6, the laft Example, fo . that there may be 
only T^^o and Four Places of Decimals in the 
Produlf^ which otherwifi^ by the Rule, would be 
Six. . . 



46912 

117 

■•14-. < 






> i i i n 'fc 



^* 



4^91200 

7036&c> 

95824 
1 1728 

14^7 






irti 



Sio.i5 



>5iO:i8|9 



As the Reafim df tfaas iRiile isineftrakogeth^ 
clear, from compariog the£b £:Kanniple$ With the 
wroo|[ht at large, in dbe laft Exaffipk^ I fiiall es^ 
hibii a Demonftnatidn thereof. . .1.^ 

A I. T H o\ iir Mahiplicadon of Jbit^g^tPab it te! 
receivM Rule, always to begin at the Unit's Flad 
in the MuUifUer $ yet it is not neceflarily fo : Foj 
you may likewife liegin at the laft Place to the lei 
hand. Sj^ide the following JSxampk'J 
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EXAMPLE Vm. 

Lfi t it be required, to mphiply 245 j Integral, 
by 24;^, Integral 



Operatim r^ 


Op&ration z*, 


*♦? 


«4;oo. 


«4? 


H^ 



466.'. 
972. 

'1 

5^o49> 



1* 



48600^, 
9710^ 

59043 



/ 



In the FirftOperadOD^theMifltiplication ]5be«« 
wn with the laft Place (which is the higheft) to. 
be left hand ^ but the z there is aoo s therefore , 
bere are two Cyphers fiippos'd to the right hand 
f the Prqdu^ made thereby, i3c* and is the Rje- 
erfe of die cuftoniary Method. 

I N the Second Qperarion, the Multiplier ia^- 
lere inverted^ and the two Cyphers added to the*/ 
lulHplicandj is * multiplying the fame by ipo ; * ^*^^^^««k 
hich being alib.multjply'd by 2, gives the fafnei^' ^ 
lultiply'd by 200,^ as in the firft Operation, next ^'^/^^^s 
derating with the 4, and beginning at- the Place 
reftly over it, which is the fiirft MuJtiflmnd^ 
ultiply'd by f ro, and this again by 4, is t\\t \ ihid. 
frieas in the^ Firft multiply^d by 40, &c. which. 
early demonftrates th? %merRute, as.to the.^^ 
legralPactj, 
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2.S The Compendious Aftronomer* 

N E X T, To demonftrate the Fmaional Part 
of the Rule, I (hall rcfume the lali Example, a$ 
follows, where the ProduCi is to confift of Two 
Decimal Places. 

EXAMPLE 



Operation i. 

?V45* 
2}.456 

• 


Operation 9 

21-45^ 
6f43* 


469.12 

7o*;68 
9.3824 
1. 17280 
'.1407J6 


4<i9-»« 
70.37 

.14 



1 N the Firft Operation, which is performed ac 

cording to Example 8. the higheft Digit to the 

left hand, q;/2i. 2, is really 20. The Mulcipli* 

cand therefore being multiply 'd by i o, and tb 

iProduft again by 2, gives the firft FroduA ; bi 

the faid Multiplicand is multiply^d \)y 10, ^ 

* iJotMf. * pointing off to the left hand 4 (which is h 

£x 3(. done mentally) the Digit th^t poftefles the Fl 

ConC 6. o£ Primes in the Decimal Part of the faid Mul 

plicand ; confeqiiently, the (aid firft ProduA vi 

t Ex. i. conflft but of two f Decimal Places, to which t 

iBveried R'qle alfo correfponds. 

Next, As per the Queftion, the Prodoft is 
pqnfift but of Two Decimal Places in the whoJi 
therefor^ in multiplying by the other PJgits, 
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The C4mpindious,A^tonomet. ay 

the firft Operation, all the Places defcending to 
the right hand, below the tw& faid Decimal Bla- 
ces m the firft Pro(fu(f^ might have been omitted, 

in the inverted Operatipn. 

I N both thefe Operations, the Multiplier is re* 
lly confider'd Iivtegrally, n;iz,. 

T H^ two firft Produfts, in the Firft Operati* 
bn, are made by Z3y the Integral Part of the 
Mtdtiplier; n^t that, .4, in the place of Primes^ 
of the feid Multiplier, may alio be us*d Inte- 
grally * J ;, the Integral Digit, in the Unit's Place * Ek. r; 
of the Multiplicand, muft be pointed off (fu/te. Cafe j. 
here, mentally) to the right hand in the faid Mul- 
tiplicand which will thereby confift of Four T>ecU 
mal Places; and fo many fuch Places does this 
Produii alfo ablblutely pofieis 9 beyond which^ to 
the left hand, it will be Integral : Th^ like is to 
be confider'd of the feveral other Produds. 

B 9 T, as in the r^fult of afl thefe Produds, . 
there are only two Decimal Places to be conceri- 
ncd ; therefore no notice is to be taken at any 
time (buf only of the Carriage by fuch Multipli- 
cation) of what arifes from the Multiplication of 
the Digits below the two leading Decimal Plact« 
tin the laid Multipllciind, of which, the Place laft 
taentally pointed off, is always the firft leading 
"Place. In the prelent Cafe, ;, the firft Tntegral 
DDigit, being thus pointed off, that .4, the Multi* 
Ji[lying Digit, may be us'd Integrally, the two lead- 
ing Decimal Places will then be . J4 ; under which 
laft place, the multiplying Digt 4, in the inverted 
jOpcratiori direSly falls , with which proceeding 
according tpthe Rule, raking \n ^x the fame time 
ihc Carriage (which is almoft done by Infpedion) 

that 



L. 
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}0 The CompemUolu Aftronomei;: 

that arifcs from the Maltiplication of the Digits 
to the right hand of the iaid two leading Places 
it! the Maltrpltcand^ gives the PrcduSi reqiur'd,as 
In the iaid inverted Operation. 

That the Digit 5 in the Multiplier may alfo: 
be us*d * Integrally, the next Integral, 2, in the 
Multiplicand, is now mentally to be pointed 6ff' 
to the aforeiaid ; ; and, for the afbrefaid Reafon,' 
no Decimal Places to be tak^ notH;e of for the 
ProduSi^ till you come to 5, in the faid Mnlti- 
pticand , under winch, 5, the mukiplyii^ Digit 
in the inverted Operation, by being fo invert^ 
direaiy falls. 

That 6, the next multiplying Digit, may 
likex^ife be usM Integrally, there is requir d ano^ ' 
ther Integral Place in the Multiplicand, to be' 
painted off ; which Multiplicand cbhii'Aing of no'^ 
t iJotat. more, a f Cypher mull therefore be mentally ! 
^x. 3. prefix'd, and no Decimal Places taken notice of 
(?onl. 3 fQf ^he ProduSfy till you come to 2, in the (aid 
Multiplicand ; under which, 6, the faid muhi- ' 
plying Digit, in the inyert^ Operation, dired;* 
ly tails. ' . ' ! 

Thus, As each inverted Place to the lek/ 
hand, in the Multiplier, requires an Integral Place 
in the Multiplicand, to be pointed off to the 
right hand, for. a Decimal, it is evident, by al- 
ways beginning at the Place in the Multiplicand,^ 
djredly over the multiplying Digit,^that the lame* 
Number of Decimal Places tor the Produ^^ as at- 
firft dt:fign*d by the Unit's Place, will thereby be. 
ftll kept up j which fully 4?nipnftrates^ the, feid^ 
Rule. 

\ 



\ 



I 

i N the Hirft Qpwtfeh,* all tbe gecimal Places 
b confider*d, are let down at large in each Pro- 
inA 5 whieh chihjrarld wifh the inycftcd Rule, 
hrvcs as a fuither Illnftratipn theoedT. 

. , ' . - • ». 

When in the Carriage from the other Places 
y£ the Multiplicand, below the leading Decimal 
Places, £^r. t^e Remainder fliall happen to ex-- 
:ced s^f^c. there, generally, is fubftitn^ed an U- 
[lit in the next fuperiour Place, for i^ ; when un- 
der, 'tis niegleded ; as, in the foregoing inverted 
Operation, multiplying by j, w%. 3 times 6 (the 
Digit in the Multiplicand, to the rjghc hand ot 
that, diredly over the faid 3)' is 18, #. e. 8, and 
One to Jbc cafry'd forward j next, ^ times .5, 
Eind the Unit to be carr/d forward, make 16 ; 
but feeing the 8^ l^hlch l^fore remaih'cL Is confix 
deittibly abov^ X, the iaid 16 is therefore made 
17, (M^fer Example, @^.) : 

This carefixlly obifer/d^ as alfe to abate foi^ 
fach Subftitutions^ in the fucceeding Multiplicati^ 
ons, as occalion reqoires^ you will ieldom fail t6 
be exad^ 
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3 1 The Compiitdumi AfboDOraef • 

txAMPliE X. 

L B T it be reqair*d, to mnltiply 467-5 ^ •*4* 
lb that there may be One and Three Decimi 
Places in the Produff. 

Oferatiott ii Oferat'm a. 

467.5 467-5 •• 

342.0 54*-® 

935 95500 

187 18700 

14 I40» 



ii).6 113.602 

In both tbefe dperatioii^, thePkee of Ui 
is poflefs*d by a €yf>her ; which being I^'<H 
cording to the Rnl^ as abdve, Qe„ |^ves die FH 
duAs, as reqair^d. 

The ikiBewrofig^atla!^,(?^< 

467*5 
..243 

» 

14025 

18700 

^350 

■ ——a 

1 1 3.6021 
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I bivisioM 0/ DECIMALS. 

t^IVISIONof DECIMAt^S^ as {ii 
•*-^ integrals^ is the taking or fubtfading of ohift 
or more Equals from any Number 5 and is therci 
Fore, in all re^eds, the juft Contrary to Muftipfh 

is X A M P i E i 

i,LfiT it be required to divide aii Integral 
Number by a Decimal Fradion onlyj n)i%. Unity^ 
kn Integral^ by Ohity^ a Decimal^, one Tenth; or 
k Prime. 

I. Here the Queftion imports, ttoW many tiihfei 
Is. I, or one Tenth, contained in Unity, Integral^ 
br One 5 or how many times miy one Tenth of 
of an Unit be taken from, or out of the faid U- 
|iit ? It is i?vid?nt, that it may be taken away teii 
times ] as alfb, that it is contained ten timtss there* 

in : Wherefore the Qpo^^^"^ ^^^^ ^^ *®* ^^^' ^^^ 
times as much, as if the faid Integral Unit had 
been divided by knothet Integral Unit; which 

is very plaiii. , 1 ^^ i * 

Thbreforb, aftef the Divifion is fended j 
there is reqiiir^d^ to add a Cypher to the right , 
hand of Unity, the Qudtient ( * which is increa-* ^^^^^* 
ling the lame ten times) in order to obtain thefJJ^^ 
ttbe ^otient. 




1 4 ^^^ Ctmpendums 



OPERATION r. 

.1 ) I C io frue Quotient. 

» 

R, which comes to the fame thing, if tbe faid 
Cypher be annexM to the Dividend, <viz. to the 
right hand thereof, which is increafing it ten times 
the Value^ as before, and next dividing, as if both 
were Integrals, the (^ote will be the true Anfwer 
required* 

OPERATION IL 

Divlfor. Div^. ^otietft^ 

I ) 10 ( lO 

T H E Demohftration hereof, as alio the other 
Hules in Divifion^ are from Euclid^ lib. 7. Frop.i^y 
-viz. 

1 F Two Numbers are multiply'd hy any Num 
ber^ the Froduds made thereby, i^rill have the 
fame Katioy as the Numbers had to each oihefi 
before they were fo multiply 'd. 

The Converfe of which is evident, viz* 

1 F Two Numbers are divided by any Numbefj 
the Quotients will have the lame Katio, to eaci 
other, as the faid Two Numbers had, before the 
were fb divi^ded. 

B u T the Katio of Two Numbers is ever ex 
prefsM by their Quotients : 

T H E R E F o R E, the Quoticuts of the Numb 
crs under the aforeCiid Citcumftanccs, will alway 
beequaL 

li 



' 7bt Comfendious Aflronomen \ I 

\' I N tb€ preient Example, multiplying the Di- 
vifor by lo, it becomes Unity,- *. Integral ^ W[\d* i^atat. 
that the faid Katio may ftill fiibfift, the Dividend £x 3. 
niuft alfo be multipjy'd by 1 10, which will be as ^°"^^ ^• 
in the Second OfevatUny &a \ Eu$iid. 

EXAMPLE II. ^'''P '^• 

Let it be reqwr'd, to divide i. Integral^ by 
.01, a Decimals 

H B R F, to. make the Divi&f Integral^ it^inuft be 
inultjply*d by * 100 5 and that the fame Katie may * mut. 
likewiie ftill fublift, the Dividend muft alio be Ex. 3. 
multipry'd by 100 ; and the Quotient ycill be^ as^o^f- ^ 
in the foUowkig Operation^ 

pivifor. Div^. ^otient^ 
1 ) (100 / ioo. 

Which gives this Rule, was* 

T o divide an Integral Number by a Decimalj^ 
add fo many Cyphers to the Dividend, as the De- 
cimal Diviibr contains Places, and divide as in 
Integrals; and the Quotient will be ip. far thp 
true Aniwer, in Integrals* 

. E X A M P E E IIL 

Let it be required, to divide 484, a Decimah 
by 4, an Integer. * 

A s before, the Diyifor, & here, the Dividend 
13 how to be made IntegrM> which, is^ multi- 
plying it by 1 1000. Next, to paeferve the feme + ^^^^^^ 
Katioy the Divifor muft atfo be multiply*d byEx, }. 
iQoo* If thefe two Produfts, vm. 4000 and 484,Coni;^* 
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1 1 7h0, Cmpendfouis Aftronoqiejrt 

be divided hy ^ the iignificant Digit in (he 
PtTifeT) the Numbers fMrodiic^d ^erel^, vill be 
:looo, and 121 ; whtchj by the Conyerfe Ru1e» 
bave likewife tte iaine BMio. haftly^ The iaid 

J^9$at. J^i tfcing divided by loop, gives t -i^i* ^^^ 
. X. J- cimals, the true Ouotient, ^c. whidi are equal to 
^^?C- 3» the Number of Decimal Places at firft in the Di- 

E X A MP L E IV. 



* 



Let it fa« requifid, to ^i^de ^he faid 4841 
Primal, by 42^3 Inte|;ml. 

B y the Foregoing, the Diyifbr and Dividend 

V7ill become 44000, and '484, Integral; both 

which being divided by 44, thfe fignificant Digits 

in the Divjfbr, gives 1000, and 11 5 which faid 

^tsi. 1I9 being divided by iQCp) giye$ *.oii, the tru( 

tx.' 3/ Quotient reQuir^d^ 

Fr p M thefe Two laft Ex^mpks flows thii 
B^ule, <z;i9. In dividing a Decimal by a^ Integral 
Number, divide as if all were Integrals : Mext, 
point off* fo many Places in the Cuotient, for 
Decimals, as are the Decimal. Places in the Divi- 
dend \ and when the Digits, ^ Places in the 
Quotient fl^all be £)ynd depcient, you muft prefix 
Cyphers thereto till made equal. 

E ^ AM P L E V. 
%%% it b« re^ir*<^ to dijm^ .i, a Decii^t^ 
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I N this Example, the Dividend beipg made 
ntegra], the Divifor will become preferving the 
ame Katio 1 60 ^ the fignificant Digits of which 
Divifor, viz. 16, will not go in i, the now Divi- 
lend ; bat by adding an equal Number of Cy- 
phers, to the right hand of both (as (hall be foundi 
onvenient) that the fame RMio may ftill fubfift 
which is, multiplying them by 10, 100, &r.) and 
hen dividing by the fignificant Digits of the £rid 
Divifor, as in the former Ei^amples, you will have 
he true Quotient required. [Vide the f§llowif% 

Sfoti I. State 2. * 

lil.i ( 160) I ( 

&ate 3. 
(16 (16 

1 $00000^ "lOOOO ((2J[ 

8a 
(o) 
1^00000) 6tsX'9^^y *^tie ^uitmt *. * ^otat. 

Or, if Cyphers, as found convenient, hadConf. 3. 
)een aiinext to th^ right hand ^f the Dividend .i, 
7/2^.10000 (which are fo niany Decimal Places, 
ho' not pofleii'd by Digits) and the fame divided 
^y 16, the firifk Divifpr, the Quotient 62f, ac« , 
rording to the Rule, muft have two Cyphers pre- 
ix'd t beret o« to mat^e the places therein foi^ 
Decimals, equal to thbfe in the Dividend ; which 
^ing point^ ofi^ gi)^$s the true QuQte, as before. 
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|S The Compendious Aflronomer. 

Of Mix'd Nhmbeks. 



EXAMPLE VI. 

« 

L£ T it be required, to divide 4994^i> ^ 
^345: 

This Example^ ftated per Example II. ^ 

tinder, viz, the Divtibr made Integral, i^c. fhew& 

that when it> the Divifor the Decimal Places art 

more than in the Dividend, you muft alio anneij 

Cyphers to the right hand of the faid Dividend^ 

» F^Ex. ^^'1 made equal *, when dividiilg, as ii\ ll^qtegralr 

svpte I. the Quotient will fo;far be Integral^ 

of d&Is. 

&ate I. State z. 

^3 4J) 49948- J ( 234O 49948^0 (2130 

5048 

loss 
(0000), 

EXAMPLE VIL 
State I. 

^34^ ; 49-9485 ( 



State 
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Th Comp^dioits Aftrionomer^ i$^ 

m 

State 2. 

» • 

^S45 ) 49948 j: (-2 1 J 
3048 

7035 

Coooo) 

In. this Example/ fState 1.) where the 2>e- 
imal.i^l^ces in the Dividend are more thaii in 
he Divifor, there are (State 2.} ^ {q many Deci- 
nal iPlaces pointed off to the left hand, front 
he faid Dividend, as were equal to thofe in the 
aid Divifon By which means, the faid Divifor 
and Dividend fo far) become Integral f. Three, ^ ij^g^; 
he remaining Decimal Places, in the faid Divi- Exam. }.' 
icnd , by Example III. of this, Ihews, that fb Conf, 6. 
nany Decimal Places muft be in the Quotient, &€• 
Which gives this General Rule in all Cafes, n^iz. 

Divide, as if all were Integrals *, annexin|; • p^^ ^^^ 
[Cyphers to the right hand of the Dividend, at ^. of this; 
)leafure, or, as occafion requires ^ next,^ pointing 
>fr fo many Places for Decimals, in the Quoti* 
mt, as will make them in the Divifor equal to 
hofe in the Dividend ; gives the true (Quotient 
equir'd ; regarding at the fame time, (pertiule^o 
ix. 4, of this) that when the Places in the Quo- 
ient are deficient, to prefix Cyphers thereto, till 
nade equal 



BXJlMPtE Vlli. 

I 

50*8 

7035; 
(...) 

^ : T H I s laiJfl . General Rule Seihg carefully ot 

fervid, it will be very ieafy (and is ever necei 

iary, before yoii proceed in your Di'tofion) t 

N jeftabliih the Value of the Firft Digit of thie Qno 

\ tient ; after whibh, the Valties of the ibilo^iri| 

ifippeac by Infpe^ion. 

There is another eicellent Method of dil 
fcovering the Value oiF the Firft Digit of thi 
^otient, <i;ii. 

. O • s E R V E^ iii the ^oduA niade t>7 the Fiii| 
pigit of the Quotient and Diviibr, under «< 
Place of the Dividend the Unit*« Place (tl 
^fiefi*d by A Cypher) in the fiid Ptodud 
falls : For of the lame Value in phce with tha 
Bf the Dividend, wiU tfie Firft Digit of tbi 
i^tiotient ever be; 
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i 

Let the/Nuipbers bej as;jir/the Fifth Ex- 
iimple. 
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\, QpfTtOfon, i.j_i^ Operation 2. .^^ 

16 ).iopoeX^2j; i6(.ioo<?p(.ob6!Z^ ^ 

96 ' 96 



>• i" 



40 40 

8(y:- • - fid 

<6) . , (o) 
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H E r:b 65 in the Place of Uaits^ . of the Pror 
dud, 6^^. falls under the Flaoe of Thirds in the 
Dividend i arid proceeding on intbe Divifioo^ M 
J every iiicceedin||^ -Place in the Divtdend^ give^ 
Another Plaei* iit the. Qooticnj i it foUo^vs^ thaMi 
the Numbefe'of- Places in thevQubtientwiUJbi^ 
equal' to tho(e 'in the Dividend^ . from the aforefaid 
Flaceof T(iirdsinelaflve ; as^ in the Ffrft Ope- 
ration : But by Example \^ (of. this) if tbi 
Number of Places in the Quotient are not equal 
tothofe ill the Dft[i^end; tKej^ tnuft be made fo, 
by prefixing Cyphers ;' which, as is plain, front 
the Second Operation ,-wirt always be equal to the 
remaining Decimal Places to the left hand in the 
Dividends from whence the Place of Units in the 
fald Prodtidl falls ^ and confequeritly, the Value in 
Place of the firft Digit of the Quotient will evet 
be the lame with that of the Dividend, under which 
ithc Unit's Ptoce in the faid Produft fo falls. 
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To clear this up in Mix^d Numhrs^ take the 
following Eyaatiple. 

► J. : E X A M p -LJfi ll.- - * 

Operation i. Operation 2* 

12.5).! 000(8 ' 125) 1. 000 (.008 

1 > xoo-.o • , • c 1000 



(o) (o) 

I N the Firft Operation, the Place of Units in 
the Frodudi; i^c. which is poflefi'd by a Cypher, 
fail^ under thct Place of Thirds in the Dividend,: 
and coni^quendy, 8, tbeiirfi Digit,, in the Quoteji 
will be of the fame Value and Plabe^ and muft 
therefore have two Cyphers prefix^^ therfcto, and 
is confonant to the iaft General Rule, and which 
in the Second Operation, where the Divifor is 
made Integral, C^cr is evidently dear'd up. 

This Rule alfb takes place in Imegeri, or 
Whole Numbers, as will be evident^ £:oiaOnc 
Example, vi%^ 

25 ) 1000 (40 
200 



Co) 

Here the Unites Place of the FrOdud, ^c^^ 
falls under the Place of Tens in the Integral Di- 
vidend ; the firft Digit of the Quotient will there 
fore be Tens, vi%. 4 Tens, or 40, &c. 
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Of Redu&ion of Vu l g a r Fr a c t 1 o n s 

fo DECIMALS. 

• . - s -* 

AL L Frafticns, but Decrmals , ' are call*!* 
f^/j5^, and admit the Unit, £^r. to be di- 
rided into arty j^umbcr bf Parts ;9 as, 4, 8, 16, 
^f , and are exprels'd, as follows* . ^ 

1 cair^ the Numerator^ "r 1 

I ~ . , — and — 

4 ditto^ Denemihdtwr^ 8 16, Sc. 

The Numerator is the Nuinber to be divided, 
ind the Denominator is the Divifor, and exprefles 
he Number of Parts the Numerator is to be di- 
vided into. 

I F the Numerators and Denominators of thefe 
Ta<5tions be likewiTe multiply*d by one and the 
ame Number, the new Numerators and Deno-' 
ninators will ftill retain the fame Katio {Euclid^ 
ib. 7. Prop. 17.) 

Suppose, the above Fradions be thus mul* 
iply'd by by a, ^hey will then become |, . -J^, 77. 

Here, as i and l- keep fiill the fame Katio^ 
le Quotient of i divided by 4, will be equal to 
lac of ry and confequently, the Value of the 
rations 4 and ! will be equal. The like of aU 
:heTs. 
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T H E R E F o R E to reduce a Vulgar Fradion to 
a Decimal ; let both the Numerator and Deno-' 
minator of the fame be multjply'd by Unity witf} 
Cyphers, £?r. 

Next, divide both thefe, Produds by the 
^gniftcant Digits of the Penominator, aifd • thefe 
again, as in the Third and Fourth Examples of 
Diyifionj and you'll haye the Decimal Fra&ions 
requird. 

E X A M P L E I. 

L ? T it be r^uir'd, to reduce ^ to a Qecimal 

Fradioa 

♦ - • * ^ 

) 4.109(35 

.— •-— or .15, /)^f/«f.Fr/if5?/«» require 
) 4 400 (100 

P R, by the Fifth Exarpple of Divifion^ hf 
adding a convenient Number of Cyphers, as lb 
many Decimal Places, to the Numerator, and 
dividing by the Denominator, you will alfo have 
thp Decimal Fraftion requirU 



EX 



t • t • 

t . . . • 

EXAMPLE II. 

Let it be requir'd^ to reduce t^ to ^ Dedmal 

Fradion. 

• • • • 

- • ■ . ' 

1 6 ) i.pQ ( .9^zs Decimal Fraifufu ifcguir'4 
40 
80 

1 N this Example, wheq the Value of the Firft 
Digit of the Quote was eftablifli'd, a Cyphetiwas 
adde^ to each Remainder^ &c.^ The like o$ 
all others. 

I N Reduiim of l^lgar Pralfms to Decimals, 
if the Numerator be' a Angle Digit, and the De- 
nominator 9, the iaid Digit wHl continually re- 
peat in the Qi^otient. 

EXAMPLE III. 

Let it be required, to reduce J and I to their 
Eguivalent in Decimal £xpre{^Qns. 

Operation i. Operation 2. 

9 ) 2.000 ( .222, §cc. ' 5( ) 5.000. ( .555, &c, * 

This is obvious, frorn the very Notation of 
Numhers : For in th? Firft Operation, 2 is mul-. 
liply'd by 10, whi^h is equal to 10, multiply'd by 
^5 (Euclid, lib. "j. Prop. 16.) whiqh Produdk is now 
to be divided by 9 ; but 9 is lefs than 10, by ar\ 
Unit; and conlecjuently, j>, multiply 'd by ,2 . will 
be lefs by two Units, than 10 multiply 'd bya: 

The 



4$ Tte Compendious A&ronomet^ 

The Remainder therefore, will be 2, at every 
Operation, and equal to the Numerator at firft, 

&c. . . 

Wh t w aTmgfe Digit thus repeats In the Qho 
tient, it is called a Single Kepetend^ or GrculatCj 
and.is diftinguilh'd with a Dafli crofs it, yiz^ij 
»^ &c. thereby faving the trouble of iiiferting amy 
more than One, or luch a Number of them, as 
in every Operation^ (hall be found convenient. 

F R b M the fame Principle, it is evident, that 
any Series of Djg^ Gc. having fo many 9 s 
for the Denominator, as are the laid'Number of 
pigits^ &C. the feme PraSfion f educ'd to a Decimal^ 
w?ll always give the fame Bigits^&^c. continually 
repeating (or circulating^ in the Quotient. 

EXAM PL E ly. 

148 > 

• f- 999 ) 148.000 ( .J 45 

999-^ . .. .4«*o. . 

8140 

ri48> . 

Here, the Remainder, as well as the Quotf, 
is equal to the Firft Dividend ^ an.d conlequenth', 
proceeding on in the Divifion, it will coricinaally 
be fo: For 148- into" 1000; will always' €%ctd 
148, into 999, by 148 Units > the Difference be- 
tween to6o, and 999, being Unity. JFrom whence 
it may be very eafily deduced, that whenever any 
Decimal PrafJioft circulates, or repeats, ^c io 
many 9 s as arc the (aid repeating Places in the 
Pra^icn^ will ever be the Denominator thereto. 

These 



i 



The CmjfM4iouf Aftfoocfmcri: 4 f 

The 5 b Circulates^ 'when they confift of more 
ban a fingle Digic^ oj.Piace, are csLlH.aompound 
lepetendsy and . have always the Firft «nd Laft 
lafti'd, to diftinguifli them as fucb. 

F o R a Series of .9 s continually citrolacing 
iid decreafing, id manner aforefaid, there is afr 
^fays fubftituted Unity, or One. 

T H B Demonftration hereof may eafily be ob • 
ain!d, from the following known Rule in Arith- 
nctic. w'j^ .... J. 

In a Series of^isrms^m a<pminu*d Prdportion, 
nultiply the greater Extreme by the Hafia j and 
rem the Produd l^btra<% the l^ct £xtreme$ 
he Difierence divided by the Biatio^ lefs Uniey^ 
;ives the Suto of all cbe iSeries. 

T H u s, in a Series of .9s defi:eitding, in cbe 
boye Rath^ it will, be .^, .09, .009, •9009, &cc« 
ill at laft it will terminate in o ; that ia, between 
} andro: There are zfi infinite (or, if not allow'd 
hat Expwflion) an indefmicey indeterminate^ or 
Daffigoable Number of fuch Terms. 

Tk 6 ;R e f h 6| as the leaft Extreme is here 
I, the above Rule of finding the Sum is reduced 
3 this, mz^ 

T H 1 Greater Extreme multiply'd by th« 
[atio^ and that ProduSi divided by the faid R^io^ 
\& Unity) gives the Sum of all the Seri^. 



I.Y » 
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4^ Th* QbiHfmdiolu 

In the pfefeM iExample; <9 t>dn| mtittiply'd 
by 109 tht Katio^ It becomes 9, Integral; whicli 
divided by the KatUj lefs Unity, yi%f 9, give 
Unity, or One, . equal to the Sunn of ai} the Se< 
fies,^. ' 

B T th£ &Q)e Method may the Truth ci all 
the other Circulates be prov'd, 4;/i. 



.^ .02 ^ '.o52, fitc. e^aleo x^ as at ftrft^ 
.148 .000148, 8cc. ditto to ^ 



, 1 N the laft Cjift, lOck) IB the Ratto^^ by which, 
if .148 be multiply'd, it becomes 148, Integral 
5Krhich being divided by 999, the Katio^ lefs Unity 
gives^he Sum^ asabove. The like of all others. 

By which it is.alfo demoitftf^ted^ thai \i\ 
fingle Digit circulates, 9 'is the Denominate^ 
thereto $^ aiid^ in general,^ ib^tn^ny Piataf as m 
circulating FaSior confifts of, Qi many 9s #iU evd 
be the Denominator thereto. " ' - 

Any one of the Digits^ of Places of a cort 
pound Repetend may be made^the Firft therelof 
fo 44Sr may be made -.x4&t; w ^0^X14^ 8tc I 
the Firft, the Repetend begins at 4, in the Secow 
at 8 : But care is to be' takefi, ttfat the farm 
Number of Places, from v^heffe they itre tW 
made to begin, be alio made to circukte^ as a 
firft, and to diftinguifli them, by dafliing the Fjrl 

and the Laft, i3c. 

1 
• . ♦ 

Repetends, beginning at the (am* PiacC (whi 

they may always be made to do,p^r the Laft j wh 

ther at Primes, Seconds, ^c. and ending at tti 

fame Place, x;/2S. Primes, Seconds, ^c. are call' 

Conterminous. G>nrequently, Repetends, contai 

in 



ing an equal Number of circulating Places^ are 



A n4> any.two^ or more Repetemls may aUb 
be ni^e to lend together,' ^ii io become, Conter- 
minous^ if they are continue on to fb xtAnf 
Places, that with the Place where they begin to- 
gether, the Number of *em ib -co^ncinu'd, be the 
leaft Common Multiple of^ the Numbers, t%'- 
t)relfing the Nmnbeir of Places in every reQ)cAive 
Repetcqd. 

B E F o R B I proceed any farther, it nfiay Jbe' 
neceflary, to lay down the Metlml of finding iiich 
leaft Commoii ^ultiplesJ ^ ^ * 

" •■ • • . 

P 1 KT t. There iriuft be bUain'd, by; common 
Rules, the greateft Common^ Memre to <two of 
the Numbers, wz, ^ . . 

D I V 1 D B the gf £ater Number by the le^r ; 
ind if nothing remains, that leiler Number is the 
Ereateft CooiipoQ ^eafure reauir'd. But if there 
be a Remaiiklef,' divide 'the laft Diviforby that 
Remainder ; and if there be ftill a Remainder, 
divide the laft Divifbr by the laft Remainder ; 
ftnd (b proceed ony till you come to a Divifion 
Mrichout a R^iminder^ apd then tbis-laft Divifor 
krill be the greateft Common Meafure requurU 



T 'T 
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l« . pi4 Coti^^m JiJhmfit^K 
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What U the gre^eft ConiBum ]VI«aiitte t(* 

■ ■ * 

540 ) 6ia ( I 

H B It B 3^ is die greateft Common Meafilte 
Mquir*4. : 

EX AM PI. BU 
. WaAx is the greatfft Gommpa M^afim t« 

.- • ^o» ) H3ia^ ( <4$ 

Anfwer^ i6, the gre^teft Common Meafarc ^ 
tiie fame as in the pi^ecedinf. 



Wha^ 



7Be (kii^eiidhms A^lxonotaetl * ft 

What is ' tht' gr^aVeft Obinmon Meafurc to 

' > C •> *^J 

f S ) 45 C S^ 

H B R E, the laft Diviibr^ when o remainsji is 
Unity ; the greateft Common Meafbre therefore 
is Uni^ : In which Cafe^ the Numbers 9t firil am 
always i(ai4 (0 ^ Tripieto each other. 



A Konkbet is (aid) » be a ^ Miiki|>Ie of ano* * EntUd, 
^her, a greater of a leip&r, when the J^r inei. ^^'^ ?' ^^ 
(iires the greater, 7^^ ^^^hen the greater being ^^ 
divided by the .teflfer ^ Itavei no Remainder i 
which letter Num^ is cal^M ^ Aliquot Part^ 
of thetSteafter. 

In which Gaie^ MmcU4 4^€$ nbi. tonfider 
Vnity as a N^ber^ «s iei ^hin from £;>. 7. 
JDrf. ^* vi9k 
' J^MUter iss Multimdi^ Wtffc$4 rf (/nits, 

T w o, or moce ^umber^ bcii^.givci},^ to £l|ijdi 
a Ccmmon.^ul^e Ka thcnvi 

11 & I, B. 

lyiaLTiPLy all the Nuinb^ coQtUiuatty,^ 
and c^ ?rQ(]ti(9( viU 1^ the Multiple bought. 



^ ^ JWRr 



5» . Tbf Comfimdi^m: 




EX AMiWhB ih' T 



V *i • » • • t 



Wh*a T is a Common Multiple to sVi^s^^))^ f\ 
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■»% 


t*ei f 


1 


• 


,•* 


15 




- . J.' ■ - •- ^ - 


1- 




b a * 



I 

. T w. o 'NtimKer s beiiigqgiv<en^ to fni tUeir leafl| 



« . « 



R tr £ E. 
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F I R s>, Find the greatefl: CommotY Meafure ; 
then divide either M tho(« Kambers «'by that 
^eafiire^ and multiply the Quotient by the o- 
tber, or the other by the Quotient j and the 
FroduAr. will b€> the^ Itaft Common Multiple 
fought. 

• . • . , tit > -^ • .- •, , . . 

* , . -. » .•,^1^ . » •' « . - t • • • 

EX AMP L E n. 

What is the leaft Gomvpn Multiply ol 
«4 and ^2? 

I 

* ' • " ' • ^ 

Thh 



w #• 



The pi^tit^ .CoQ^tpon ^ Mea&re to the 
[aid Numbers^ by the Foregoing will be found to 
be 8;; titbSr: of which Nitfnbersbeuip^ 4ifided 
thereby, and the other moldply'd by the Qupti* 
ent» ^wl^^ the leaft Common Miilti|ile iboght^ 
i;i2; which^can be divided bjr ^ aind %z^ and leave 
10 Hemainder. ' 

EXAMPLE III/ 
W ii|c< is the kaft €<&hmoa MKli(ipte i^ ij 

ind 45 ? 

Tn i;;greateft GdfhMtfo Mt!9/Rnt to cheie Nom- 
)er3, jvtas found to be * Unity j by wliicb, dividing . ^ . - 
Mther of the others (as^Umt^,* in multiplying and ^/ * ** 
lividing^ gives ^Ul.the iame Number, ^c^ Ic * 
follows, tluc the {cbAI Common Multiple to two 
(lumbers, prime to each other, is their Frodud^ 
ind In this fxapsple, j8j, for Anfwer. 



<• i 



Two. er more Numbers being given, to find 
hei r leait (Common MvSkifA^p . 



fi R U I Er 



First, Find , thr kaft Common Multiple to 
>o of them ; and then to this Multiple fo found, 
nd the Third Number, find alfo the Jeaft Com- 
lon Multiple : and then to this laft Multiple, and 
ie Fourth Number proposed, find likewife the 
!aft Common Multiple ; and fo on, with the stb^ 
tbj &c. given Numbers, till the la(t is thus ope- 
ited with. The Multiple' thus found, will 
t that requur'd, 

EX- 



..T 



• 4 - ■ w • . , 

I ..... '/ ' • ■.•-"• • .♦♦;'. f . 

-H^ff ii Y ii the Ipft ANdfiie: «f 8r <«> 9i <; 

Co) .\y.;..::-.A.-):6( 

^(9 






r ^' 



• ■ .■ (oj 

» • ■♦ r» . , , » 

^i^j? Common Mnlttpk ^^ . 3^6^ 

« 

I r either of thft NiLmtMSrs. pfopesM, be an yil 
jp»o^. P^r; of either of the others, that Aliquot h 
in>ay be onMtted in tile C)Mnitlo^. ' 



%■ 



i 
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I Wh a t 1$ the leafl Common Miilt)^ to )^ 

H B RB s'is bi \;^/}j((dr p4it| either of d^ij^gr 
I and 4 of 8 or 12, and 6 of it: Hieretofe 3^ 
I and 6, ma^be onMt^ «n4 the JeaA Multipie 
> 8, 9, and 12, found^; as before^ will be 72, for 
Lnfwer. >» • 

I F the leaft Comqpon Multiple foand to the 
receding Numbers, be alfo a Multiple to ibme 
f the following, tttch following Numbers may 
e negleded, or oniitted in the Operation. 

This is plain^ from the laft : For every 
rumber muft, as before obferv^d^ be an AHqu^a 

The Optsatioos pfiheie £iai|i{)l^ may be 
erfixm'd ot'herwife. Thus^ 

I F the Second be^coipposM to the Firft, divide 
le Second by tHeir greateil Common Mea« 
ire^ and cancel \t^ agd place the Quote under 
If the Third be composed to either, or both 
F the preceding ury:ancell*d Numbers, divide it 
^ their greateft Copimon Meafure, continually 
lacing the Quotes breath it, and cancel it, and 
1 its Quotes, extfpt the laft ; and io^ if the 
burth be compo&'d to any, of all the preceding 
acanceU'd Numbef $^ cdivide it by their greateft 
ommon Meafures, 'continually, placing the 
[uotes beneath it, under each other, and cancel^ 
9g it, and all its Quotes, except the laft ; pro* 
cding, till you have us'd all the Numbers pro' 
^ pos'd^ 




Jg the € cm 

po^d, ' in die (aid manner. The% die Frodaf 



made bjr the- continii^ MiilBplkatioii of all tb 
imcancell'd Nnmbers, is tl«^ loaft Coomon Mb! 
tfplcibnght. ' ;' \ 

In this Methodilikewife, the ]$7ambM cfaa 
are Miqmt Parts of oth^s, may be omittedj 
jr$de the fclUwing OpiraioHi 



-■4 • 



OPERAS ION I^ 









6 



• • • 






x8 
5 



• t 



k • 



* * 



OPERATION It 

» • - . r 

15 5 

15 

5 

45 

8 

3^ Anfwer. 



OPERi 



Ibe €ompendms Aflronomer^ j7 



OPERATIOJT III. 

^1 ^1 f, 8, i^, ^. 

s 

3 



72 Anfwcr. 

The reafbti of this laft Method, may be eafily 
feen, from the two former Rules 5 and of them 
^(b, from the comimoh Rules of MoltiiplicaeiDn 
and Divjfion. 

■ 

Addition of Single R E P E T BN D S. 

MAKE them all Conterminous ; that 1% to 
end together, by producing them forward^ 
^c. and then Add, as before ; only to the laft 
Place to the fight hand. Add as many Units as 
there are Nines in the Sum of ^at Row ^ and 
khat laft Digit wlU be a Repetend. 



- .« V . 



EXANipLE 



A 




^ The ContpaniiaMt 



EXAMPLE I. 

Let ii be rcquir*d, to Add .g + .o8a( + 4 to. 
gether j alio, .ooo20|. .001 -f-'.o^. 



Operation i. 


Oferatim 2» 


-?33 


MOOZfl * 


.08^ 


.oo%\t 


M6 


.oun 



1.083; •OI2<rf 

f 

' . t 

I*F theie Circulates have any Terminate Ped- 
majs C'l'i^.. fuch as do not circulate^ to be added 
with them, you muft continue the Orailates to a 
Place beyond the (aid Terminate^^^. 

EXAMPLE II. 

£ B T it be requir!vd^ to Add 5.86 + 2.^ + 4? 
together j alio 434 + 74^2345 +zS + 5.i?. 

Oferatim i. Operation 2* 

, 5-86 .43400 

z.m zM666 

. 4-»77 74^^3450 



12.97^ 



5.;g^8S88 



■ftw 



83.2240^ 



/i 



alter ^.00, wmcn m tne decona is luppjya 
Therefore every Terminate may be confider a a 
Interminate, by making a Cypher or Cyphers tb 
Repetcnd. 
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Subtraction o/Singl^EPE TENDS. 

4 

p L A C B, and continue, as in AdditioH ; only, 
^ when the Rep^tend of the Subtrdheni is .great- 
er than that pf the Mnuend^ increafe the Latter 
Dy%9 -.thed fubtraft (carrying One to the next 
Plage, £^f.); and the remaining Digit mil be a 
K^epetehd. 

EXAMPLES. 
I. ♦ II. III. 

' * 

' ^4-7 * 7-64?; 8 12.7648 

12,4^ a.7646 zZ%lii 



m ■ < " 



12.4;? 4-8787^ IP4}I4(^ 

f 

The Reaibn of fb many Units being added in 
4ddittony as are Numbers of 9 s in the laft Row 
o the right hand, and of borrowing a 9 in Sub^ 
r^(f?/(?», is obvious, from the Proof, that 9 is 
Jways the Denominator to theft Single Repe- 
end$. 



I Z ADDiriON 



-" 



66? 7be Compendims h&xoaomiil 



AppiTio* (/Compound REPETENDS. 

T F the Repetends to be Added, are contcraii- 
~ s J that is, confift of !tn equal Number of 
Add as before ; only, to the laft right 
lace Add as many Units, as there are Tens 
»um of tha); Row, or Column, where the 
ndf all begin together ; and the I^git^ (^c. 
I'd CO the faid two Places, will be the FirA 
ft of the Repetend. 

EXAMPLE. 

r it b^ requir'd, to Add il -{^i(S tc^| 

eration i,. OptrMtion z. 

)^» ' -U 

"^ c '-^^ 
,f!!j Sum. ■ 

i.o8 • 

I to he added by the Rule. 

i.^ tree Sum. 

E Firfl Operation is obvious ; the Secondy 

the Addition of the Unit, according v>'' 

lej is really '-^}, viz. io8 tq be divided 

But, by pointing off the i^o Places, as 

it is thereby divided by • loo j which is 

; tlie Sum too little, by one ^(/ib Part of 

mber of Tens j the two laft Places to the 

andj viz. .08, per p$eration i. ^which is 

■ ■ .- ' veri' 



7he Compendious Afkronomes^ St 

rcry plain) will be two Circulates : Therefore, 
the 99?* Part of the Number of Jjms^ &c which 
IS here i, will (by what has been already prov'd) 
be the Circulating Expreffion, j^j, which added 
^ the Sum firft found, gives Ae true Sum required, 
md is a Proof of the Rule. The like of ail o- 
hers. 

Other EXAMPLES. 

I. II. IIL 

8.5^3.? Ai464 I^^SMi 



fp yidd a Compound Repetend to a Terminate 

Decimal. 

li U L E. 

r" O the faid Termin2|te, add fb many Cyphers 
^ as the Repetend confifts of Places : Next, 
pntinue the Repetend, equal to the Number of 
Places (Cyphers included) in thefeid Terminate; 
rhen, adding as before, gives the Sum required ; 
^hich will have a Repetend, equal in Number of 
^iaces, as before* 



EX- 



€» the Ccmpendieus.AAtonomQil 

f 

• EXAMPLE! 

r 

. Let h be requir'd, to Add I2.4jd8 with 

OPERATIC N. 

T2.4568000 
8 ^4^6466 



■'•■iW 



/ 



2i.ioJ4^6i2 

< 

T H B Rcpctcnd now is ^61? 5 but in Com* 
pound B;epecends, you may begin at any Place, 
as before obferv'd, continuing the Digits in fuc* 
ceffion, equal to tbp Number of Places in the Re« 

petend at firft, ^c. 

• •» ' *-». ". , 

■ 

9o Add Circulates; wbofe Compound Repetends 
confiji of different Nutnl/ers of Places* 

K U L E. 

p I R S T. (by the Foi^going) The leaft Com- 
men Malciple of the Numbers exprelBng the 
Number of Places in each refpedive Repetend, 
muft. be obtained. Ne%t^ .Ail the. Repetends muft 
be continued out to (b many Places {'th^ with the 
Place, where they all begin together) as (hall be 
equal to the faid leaft Common Multiple ^ whea 
adding, according to the Kvle^ ,gives the Sum 
required: Which Sum will confjft of a Repetend, 
equal in Number of Places to^he laid leaft Com 
mon Multiple^ and muft have the Firft and Laii 
daih'd accordingly. £XAM« 



Tbe Compendious A&xonomGr^ ^| 

EX AMP L.E L 

L E T it be required, to Add together the fol- 
lowing Nbmbers of two and three Places in the 
te^epetendsj ^iz. %.^iz1i + 244 + ^-S^X- ' 

O P E R ATI O N. 

24414141 

■ • » 

H £ R fi the leaft G>ininon Mulcipfe to 2 trA 
J, the Number of Places ifi e«ch refpeftiw R«^ 
;)etend is 6. Therefore they are continued out 
to £b fo many Places, from the fecond Roi!?,jOc 
[Column of Decimals, viz. the farthcft Place but 
wo, to the ieft hand ^ at which Kacc, ail the laid 
Elepetends begin together. 

E X A M P L E IL 

Let it be Tcqu^-'d, to Add together, t^si 

f t .04 •\- 2.% 



OP£R4- 



« ■• • » • 



..;ii^- 



1 

f 4 T^ Compendious A&tonbmei^ 

OPERATION. 

;^.o^io4io4io4E 

» 

j *34349 3 *ji8^4 true Sum requiu 

I N this laft Example, 12 is the lead: Coiq 
mon Multiple to 2, 3, and 4, the Number ( 
Places 4n each refpediive Repetend s equal t 
which, are the Number of Places continuM, fron 
the firft Column, or flow of Decimals to the Id 
hand, where all the Repetends begin together. 

I F any Terminate Decimals are at any time t| 
be Added herewith, by making Cyphers, the R^ 
petend thereto, and proceeding as in Kule, 2, yd 
cannot fail of the Sum, ^c. . 

EXAMPLE III. 

Let it be required, to Add together .2 + •' 

OPERATION. 



•2000000 
.^^18181 

.*44i44X 

Hit RE the leaft Common Multiple tp tt 
Number of Places in each Repetend, viz. 2 an 
3, is .6 : The Sum of the Addition therefore nvi 

cor 



tonfift of a Rcpetend of Six Places : Next, the 
IVamber of Tens in the Column, or Row, whefe 
khe Rcpetends all begin togethef (q;/a. the fafthelt 
wt one to the left hand) are i : The laft Place 
^0 the right hand in the faid Sum is therefore in- 
crease by I 5 and the Sum and Repetend are, as . 
in the Example. 

Tut khove Fraftfons^ cxprefs'd vulgarJy, ^re, 
4 il .7^ ; which rcdttcM and Added together by 
the Common Rules, bfecome i^, Sum of ali the 
PraAiofis. 

r 

m 'I " 

6ios)S2tta^.S^S96^lS reduced to a Decimal. 

;64oo 
58750 

38056 ;: • 

14200 

159$ Same as the lecond Re-^ 
Maiflder, which-gave 1 in the Quotient. Where- 
bre ic will again repeat^ as dafiiM above,and vihkh 
$ equal to the Sum, according to the Riile^ &LC. 

I N Emmpk 11. the Number of pedmal Pla- 
es in theSuQi ({be Repetend b(^ing compleated, 
ccording to the Kuk) are 12::^ Biit generally,- 
ive or fix P]a(:es, art.: moil, will be found fuffici- 
nt : So, .124349 may be taken for Ufe ^ which 
I a very fmall matter (almoft infignificant) too 
ttle. Or, feeing the laft Digit to the right hand 
\ 9, the prpc^ding Digit, ^it. 4, nfiay be made 5 ; 
fid then .12435^ in moff Cafes, may bevts'd in 
ett thereof^ without any regardable Error. This 
sing obferv'd. Approximates may alfo be made 
erminates, G?r. ^ 

K S u s- 



^^ 



Ibe CcmpeHduau 




iU't n: 



» • 



.s<^;^^ 



.r^ >r 




fl'VBTE ACTION of DECIMAL?, w 

Compound Hepeteods^ iSc^ 



pRepiare, as in Additkn : Next^ fee if yoamul^ 
^ borrow One, in fubtra&tng, from; the Flaij 
where both RepeteocU begin : For tbf^fi the lafl 
right hand Place of the Remainder will py thai 
means be a Unit lefs than otherwife it would be 
The reaibn of this is pjaio^ it being the ConvcHe 
o£ Aiditionj Ike. TheRepetend, iB the Anfwer, 
will be as in Additicn. 



EXAMPLE^. 












iV^ 



^> W i*^ 



#>*?*8jr 47-*<5i^ « P S-Hgil I > 



ty 



78.55^12 

_ % 



••• * 



48.76 lAOOO 



»Jt'9^oy Si 



« • 1 



4 . 






» • . 



*. \ 



• t 



4 « 
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MuLTiPii^iCATiON vsitb Single Repetends» 

CASE I. 

IF the Mttltifriicand has a Single Repetend, and 
the Multiplier be Terminate, mukiply by each 
Digit of theMultiplieryadding to the Frodud; made 
by each Digit, and the (aid Single Repetend, io 
many Units as there are 9s contained thereii^ ; the 
remaining Digit, i^c. over and above the Carriage 
Tvill be a Repetend. 

Next, The circulating Digits in the reipe- 
dive FrodoS:5, muft be continued out to the laft 
Place to the right hand of the firft Produ&; ' 
wheOy adding according to th^Kule^ give$ the 
true Frodud required 






BXAMFLES 

II. III. 

4 6.34 



imHm^^H0^ 



'■ » * ' 



layojl 



H5923 
2918^66 

^oS^4ojjf 



K « 



WWIK 



6^ Tbf Compendious Aflx 



When the Multiplicand is a Terminate Expret 
^on, and the right hand Digit of the Multipli- 
er a Repetend, multiply as with a terminate 
Digit, fetting the PrcKlud one Place forwarder 
than ufual, to the left hand^ (iipplying the right 
hand Place, with a Cypher ; which Refiilt beuig 
di\'ided by 9, the Quotient (which at the hft 
Place will conuin a Single Decimal Repeteod 
or; 0} will be the trpe ProdnA reqdtr'd. 

EXAMPLES 



L 


U. 


IIL 


45 


8.734 


1x7647 


•* 


3-4 


4->? 



9)1800 9)3491^^ .' 42f49^ 

7647 



20.0 3881^ 501588 

Z620Z i^ 



30.083,9 



5276.0760 



I N the Third Example, where the dnndatio! 
Pigit is 3, one third Part of the Multipliaoi 
(being fuppos'd a Place forwarder; is taken i lei 
three Ninths^ is equal to-one Third. - 

CASE m. 

When both the Multiplicand and Multipl 
conCftofaSiogleRepetend, then, as the Mo 
plicand is a B^petend, there muft |)e fb nuny 
nits, as are the 9s contain'd in the Prodod^ ado 
thereto. Next, as the Multiplier is alfo a Rq 
ten^, the faid Produd muft be jikewifc dividv, 
by 9, as before, till you arrive at 9. Single or Cora 
JH)uii4 p.ppetend, ^«; ^ £X. 



The Compendious Afironomef • ^^ 



EXAMPI^ES. 

I. iL in. 

y.0 ^12 ?•# 



1)1400 .'1625*43: 9)139* ^rUe 

. 4875^44- ^— ' . Ex. }. 

1 1^6 _ 69SfSSSSSS5S 

— I040.09ii?8ji • — ■■ ■■ 

ri4z - 8.5^i2;4j67]^ 

I N the fecond and third Examples, where the 
lepetendsare Compound, the refpeftive Frodu&s 
ire Added, according to that Rule in Additi^ 
my &c. 

A I s o, in the Third Example, where divided 
»y9, the Circulating Unit i3 brought down at 
iveryStepi 



'i f^i f^i V^iim f^i f^i J^l YS f^i f^i }r4 >^i Y% ^i }K ^i Y^i f^i f^i 

IN ^*N y»s /an ^as yds ^/^^ 7*.n yjak y^ ytts y^is. >>«.< yj^ K».s ?w8 y^A zaK Vn tUx 



^lULTlPLlCATIONo/ DECIMAL S^ 

having Comppund Repetends. 

C A S E 1. 

[F the Multiplicand has, a (JiomfoundRepetendy 
and the Multiplier be a Terminate Expreffion, 
iiultiply as ufiial, adding fb many Units, [P/r/^ 
P. 60. Op^r. :j.] to the right hand Place of the 
?rodu6t made by each Digit, as there are Tens 
n the Produft made by the faid Digit, and the 
eft hand leading Digit qf the Repetend ; each 
)f which Produdks will contain a Repetend, equal 
n Number of P|a(:c3 IQ that in ^he Multiplicmd y 

which 



^0 ^ Compendicm Afti^omeiv 

which being made Conterminous, and added tc 

. gcther, gives a Repetend aWo, of the like numb 

of Places in the Ge^teral Produ£t^ viz. the Sum < 

all the aforefaid Frodudts. 

/ • • • 

EXAMPLES. 

I. ; iL 



7 


.•05 


61. 3?^^' 

m 


\ 1 09.23^56*6 Jt 


- III. 


IV. 


8.^^1428^' 


4»7-6aaf 

76.4J 


780^2857* 
.. . .8<S^I428J7.. 
86^^1428571 

10.318^9999^ 
Which, is 10.319 


2088x^2ji 

167053:0^ J 

25OJ7^09f 

S92j4?t7J^277 

3i92«.oo7;H5i 



1 N thefe Operations,^ it is convenient, previoi 
to fctting down the fitft Digit to the ri|[ht han 
in every particular Produft, to obferve what th 
Carriage, or Number of Tens in the Prbdudt < 
the leading Place, or Digit to the left hand i 
the Repetend, are ; which may then be mofe cor 
veniendy added to the righthand Place of the lai 
Product. Alio in Adding ypthe whole, to obierv 
the fame in the Place where the Repe tends all b< 
gin together (which in thi$ Caleis always under th 
leading Repetend Place of the Msiltifkfmd^ as 
thp Fourth Example ^Sic. ' " " 1 



ThtiCmpmdipiU Aftronotnorl 



If 



• 

I F the MiJtipIier be a Compound Rcpctcnd^ 
id the Mubijiicand a Terminate Bxprefllon, 
iultiply by taiix refpedive Digit, as in the com* 
ion ^ay, €^# * * 

Next, $tt the higheft Place, or Digit to the 
ft hand o^ the Frodud, a Place low^t to t}ie 
ght hand under the faid Produd, than are the 
lumber of Blace^ in the muhiplying IL^petend i 
id fo many of the Places in the faid Produft, in 
irder, af«cr It, a^ >ill terminate with the laft 
ght hand Plaite of the faU ProdnA^ repeating it 
1 the fame manner under this laftPlacing ; and fo 
9, till the^id higheft* Digit or Place in the Pro- 
iu9r be ^a^rj^'d to thfe laft Place to the right hand 
I the Firft FroduA ; which being then added up 
^gethdr^^^hrfsian kelultr^l be th^iiki&'Produa^ 
mtaiiitng^a RepeteUddT^like Nom^ief' qC -Pla- 
ith the MikipHer y dbftrving, as in'th^ tpnece- 
ing, to add to the laft right haiidPlaU thereof 
► many Unit^ ^ avi the Number of liens iff 
lat CoIUnfin^ where all the Repetedds b^gin 
»gether;' which, *n thte jlSafe, will1)e fc many 
laces from ^ hft, td the fight haitd^ tudufiv^ 

are thofe in the Repetend of the Multiplier. 



/'X 






i. 



7$ The Cmpehdkim JiAt6noitg^ 



EXAMALE& 

i. iL 

-lis ■' -' «'9*S48 

fo . , 4*764! 

— — 8352* • 

• 6.f^ 167056 

6 -. 

■■■ ! ■ I76I.I8788 

^fli= true Prodt0. 17611 

: S : 

1 N the Firft £xamt>le, the PrW«^ is divid 
ly loo^ but fliottld hav^ hecn but by 99^ aofw^^ 
ingiii fafttotho Multiplier i the (aid 75 
therefore be a Circulate, pr Kef^tend ; and 
Dirhich is a){b to be divided ^ 99^ gives ^jJ, a R 
petend. [Fidl^ Additioiu] By whiph, the Fi 
Prcduff being increas'd^ gives 6.^^» thie /rin^ i' 
i/K(Sf j and is a Proof of the Kul^i 8c^ 



fiXAMJI- 



• 9 

EX AMPtE lir. 

378.027000 

i'^90i35oo 

472^337^ . 



^9934995 •• 
6993499 

. ^993 

■i n ■ ■■ ■ ■■ I ■ 

. 7<>oo5-99l^9^ 

That is, 70005'. 

c A s ^ iv. 

' » ■ • 

I F the KBltipliet con/iftfi oF Terminate Pla- 
es, with a Compound Repetend, (kt the higheft 
eft hand Place thereof, ib. many PJaces cJear- 
f below it feir , to the right hand, uAder' the 
lid Multiplier, [^Tide Cafe 2.j as are the Number 
f Places in. the Repetend i and alfo Co maiiy 
lore of thePlaces, in order after it, as will Ter- 
minate with the aforefaid Multiplier ; from which 
ibcrafling the fame, the Remainder .will be a 
ew Multiplier ; by which Multiplying, and 
rdering the Produ<3, according to the J^umber 
f Places at firft in the Repetend, {Vide Examples 
> Cafe 2. P. 72.] gives the ^nie Pfbduii required.- 
'he DeVnonfttation of this Rule, yorf v^ill find at 
)/^/ficm^ Example 4. 



» 

94 The Compendious Afb 



^I^ 



E X A M P L E L 

48.76 
I - 



1344 New Multiplier^ 



«^ 



. J9f 04 
19504. 

14628.. 

4876 . . . 

6yni44 
6553 

6 



EXAMPLE IL 

432-43 

*34*rf 

«34 



33180 iV!w MttUiplar. 

i45944 
43M3 
12972$^ 

86486 



1003372740 

« 10023727 

100237 

fooz 

10 



10X7^^*11%^ Srfif ProiuSt. 



The Compendious Aftronomer. 7 1 

Or if rfieTerminate Places in the Multipliit tTn-^ 
peed thoft in thcKepetend^yoa may multiply by the 
Repetend Places firft 5 to which find the true Pro* 
iuSty as before : Next, multiply by the-Terminate 
places ; which fcveral Products^ &a added to the 
iforefaid ^rae ProduSt of the Repetcnds, as in 
Other Multiplications, gives the frue Produfi tt^ 
nuir'd. 

E X A MP L E IIL 
4324; 



j6q^ 402 Prpdud) by i4 it\ one Line* 
6 Of 4 
6q 

6ijstp Srue Produff of Kepeteni^s, . 
172972.. *^ 

129729... 
8648(i . • . f 

1 01 24'977ip 9Vu0 ProduS of the whole. 

C A S E \. 

I F both the M((Itiplicand and MuUipUer con^ 
ift of Compound Kepctends^ operate as in the fol- 
owing Examples, which take in all the preceding 
Cafes 

I F the Firft ProduSi contains any * Repctend^^f'.Ex.i. 
it will be eqiial in Number of Places to that in the r»here thi 
MHltiplicand^ and ipay be contini^d out at plca^ Repetcn4 

Next, Divide the lame intoPeriods, begjnnicg 
at the left han^ j each Period to contain as many 
Eiaces, as doe? the Repetend .ftf tfcie MultipU^^ : 



^^ 7hi Com^eiukoui Aftroaomeis 

[Ki^Gtyia.} Then the whole FuftiPffiodmuft 
be added to the. Seccind, \ and ihw jlefiiJt to the 
Tbifd^ and fo on. But when the Siim of anyPeri- 
od confifts pf all ps ; or the prececUi^, Period U 
kMrea^'d an Unit from the faia Sum^tbe laft place 
J. ^,y^ to* the right hand in the faid Period t 0^ ^^ 
Addition M in the preceding) muft alia be made One more. 
Proceed thu», tiU you arrive at a Repetend^ ori 
to fuch a Number of Places as Ihall be thought 
proper ; which will he (6 far the ^rue ProduH 
required. 

EXAMPLE J. 
ir 



fi/sw Multiplier iiiSf, 

21 fl ^J2l9 



243.062^^ , 

IS^tatis, 243.063 

241-29^ ^rue Prod. 

I M this Example (perCtSe i.) ^ Repeteadi 
in each ProduSl begin at the iecond Place from the 
fight hand, and are made Conteiminous.' 

I N Adding up theie iev^ral Produifs, when 
inade Conterminous, the Repetends all begin to- 
gether at the Second Place tp the right hand,under 

^ the 



71m Com^Mdious Aftronom^. 

the leading Repef end Thee in the Multiplicand^ 
>rCalei.) as is alfo plain from Mdition, the 
Multiplicand being only added up fb many times 
it fel^ as the Multiplier com^ns Unity. 

Lafilyy This BrJlJProdu^ hting CpcrCs£c2.y 
Bvided into Periods, and orderM according to the 
lule, the laft Refiilt, or 9rue PrcduSi^ will contain 
Kepetetfd of three Places^ as in the Example, (Sc. 

^ . - - 

EXAMPLE II. 

2.1 J JJ • 
2 1. 



^ MultipUpr 2.1 s 1 

Hi 98 

5 50 95^9 
1 1^ 9^^^! 9 



»■ >i 



\rfi Prod. 24087^.2^,3 24 J 

24I3 2)0 6l;o[6 2 



*»• 



>«" ••« Mi^a^*Wfl«B 



^4 



32 

I 



063 o! 62 



06 



' :^4^%4o^%q6%q6^ frueProd.oi 

.\tn th preceding ^xampk^ 



?7 
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j9^ The Compendious Afironomer. 

JE X A M P L E IIL 

Let it be required, to multiply ?.r^ by 4.5(9/1 
|he new Multiplier will be found to be 4*293. 

6 2 ^ $^ 9 o. ' 



firfiTfoi' l3-5 03 43f^3 6}63 63^3 6 

13-511 <J9'f?2 I 6«J 

•■■MM* *aMW «MBlvhB«a«B«aaM»MMM%ii«|BiM<^aKBa*«iMMaB 

irne Prod, i ?•? ^ 6 9 .5 3 3[i695J3i69 
Vtx.. I 3.5*695 3af^&c. 

I T frequently happens, and chiefly, when tb 
Places of the Repetends in the FaiSbors, contai 
many Places, that the > Pr(?rf«^ may be continu' 
to a Multitude of Places, before it will repeat,® 
But fuch Miitlitude bf Places, tho} Curious, ar 
too l^urth^dfpme for Ufe. \ Wherefore it may b 
carry 'd only to iiich a JTumber, as fcall at an 
time be judg;Vl convenient. 

O R, if the faid Firft ProduSts in the preccdin| 
Examples be (everahy divided by fb many 9 s « 
the Repetend in the Multiplier confifts of Place 
the Quotients ^i\\ like\^ile giye ^he ^ri^e froduf^i 



X^i Compehdious Auronomer; ^^ 

J^ide Example I. • Cafe f . 

FirftPrcd. ' ' 

^^^^i^i.o6% (2^$4o6 I'rue Prod, ai iefor4. 

jo6o 
6300 
Remainder (}o6) Same as when g took place 

in the Quote. 

yide txartiple IL Cafe 5. 

- •• . ' - 

TirftProiL 
5)19 ) 2\oZ'j.Zz4 ( HS^^oA ^^ <*ow. 
428' " 

Ktmainder 30 £amp as when ^ toolcplifce 

' pn the Quote. ^ 

, In dividing by the oi, i^c. the Decimal Pkces 
|f&(wering to the MuItipHcand only, are to' b« 
|)ointed off in the faid Firft Produd, Sc 

B Y comparing the Operations of thei^ 
Compound Repetends, with thofe of the Single, 
\t may be eafily feen, that the fame Reafeo takes 
place in both ; the former only involving more 
OS in every Operation ; and by which their whole 
rroceiles may be alio clearly demonftrated. 



/A H Example or two will clear this up. 
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•E X A M PL E I; 

L H T it be required, to multiply ±54 bjr i 
(which is dividing the iame by 9.) FktB E45* 

The Multiplicand, which is here the Produfl 
being ordered according to £x. II. (kfe 2. P. ^t 
will be as follows. 



^34 

2 



^S4 
^at is^ 26.0 [Vide Page 4f . atid Jddit'm ^ 

' iSwg/^ RfpetefkiSj &c.] 

This will be phin, from what has been a 
teady prov'd. Page 45, &c. For 2, the firft Digi 
being divided by 9, will be alfo the firft Digit 
the* Quote, and likewife a Circulate ^ and for t 
fame reaibn, 3 will be the next Digit to be in tl 
Quote, and a Circulate alfo 5 ii^hich, with the a 
foreia d 2, that circulated, gives 5 for the fcco^ 
true Digit of the Quote 1 and the ^id $ (3 a 
2 both circulating) is now to be added to the 1 
Digit 4 > which, for the afordaid reaibn, bcini 
likewife a Circolate, gives- 9^ a Circulate, 
above, ^c^ 

F ft o M Pages 455 4^3 ^H^ the a^ove way c 
feafoning, the Demonftrationsto all tte:fi>regoirJ 
Rules evidently appear. 



Fko 



Tbs Comptttdipm Aftronomerr S t 

F R o M the abpve Proof may al(b be ieen, that 
when any Series of Digits are to be divided by. 9, 
bow the Quotient may more eafily and expediti* 
)ufly be obtained by Addition. 

k tf L E. 

Bbgin at the laft Place to the right hand^ 
ind Add up the Digits in the Series^ firft drawing 
i Line under ^them, as in Addition s and. to the 
lum Add as mfany Units as there are 9 s therein : 
let down the Reitiainder, oyer and above the 
i^rriage, a JPlace below the laft Place, to the 
ight hand of the Series, to be Added, &c. which 
rill be a Cypher, 6r a circulating Decimal : Next, 
saving out the laft right hand Place in the faid 
irft Series, Add the Carriage to the Digit next 
ireceding it, proceeding on, as at firft ^ which 
urn, as before, muft t>e feu down to the left hand 
f the laft : Next, the two laft Places to the 
ight hand of the faid firft Series muft be om ic- 
ed, and the Carriage carry 'd to the next precfe- 
ing them, and fo on, omitting a Place each time^ 
ill allare thus operated with, which will give the 
rue Quotient je^uir'd. 

BxAMpLEs of this may be made at plea** 
ire. 

The Proof of this Rule *vill be obvious, by 
eginning at the Top of each Row, in -jthe precen 
ing Example, and Adding downwards. 

Bt this Rule alfo. Example 3, p. 69, will be* 
>me vaftly eafy, where the Produ& is divided 

y 9- 



M Th4 



St ' The ^xmfmdims Aftf onomer* 

The Examples, with Tenninates and Siiigl 
BJepetends, may be operated in tl$e fame m^nc 
as the Compound. 

From Examph IL Page 6i. 

8.7 H 

3-4 . 



rita-«» 



31 New MultipUefy 



I* ■ 



8734, 
26x02 



«7o7f4 Rrft Proiuff. 

2707! ■ 

270 *^ />^ Catltl. 



' Oh, if thisfirft Prodfid, as before obfervl 
had been divided by % it would have given dj 
True FroduA, as under. 

B T this Example ai&, 'tis very con^icuoa 
that the farthermofl: Row to the right hand, bi 
ginning at the Top^ ecmainsthe Digits andPlad 
in order in the Firift ProduA i the next prect 
ding Row theianie, beginning at the lame Plaa 
and fo on : By which, the laid Produd may moJ 
eafily be obtained, per Addition^ as before, withoi 
fetting down any more Digits, Sec. than in the & 
Produi^, Fri 



Tb^ Co/t^iiotn Afironomer. t| 



Bftm Example III., F. 69. 

zz 2^ Jiftffffplier' 
I6si 



I 

t 



The Circulating t being continually added tOf 
the laft Frodui^, gives the True. 

When it came to 8, as the next Place would 
have been a Circulating ^, the iaid 8 is therefore 
Riade 9, and the fucceeding Place a 6 s which 
being the iame at the ^tb preceding Place, the 
Circulation of the Produd is there compleated, 
ind the Firft and Laft dafhM accordingly. 

B Y all which, it is obvious, that the Fr>ni£q)les 
m which the Operations of the Single Repetendis 
lepend, are the iiime with.tbe Compound, as be* 
bceobfervU 



M 4 Division 
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Division of D E CI MA. hS, viitb 

Repeteods, i^e. ' 

IF the Dividend contains a R^epetend, and tbi 
Djvifor be a Terminate Expreffion, the lak 
Repetend is to be continu'd, as rieceflary, ^nd ead 
relpedive Figure brought down to- the Retnaia 
derin the Divifion, [Vide 'P.69.EX 5.] proceeding 
till yoii afrive at a Repetend, Sc. 

At > ■ 

\ 

E X AM PL E S 

r 

I. II. 

'■' m Co) 

' Instead of continaing out the Repeten 
in the Dividend^ by dafhing each Digit, or f lad 
that you take down to each Remainder, the nes 
in order, for that uie, will be (een by InTpedion 
Alfb oblerve, if the like. Remainder has happen' 
before in the Pro^efi, the Digit, or Place aniwei 
ing thereto in the Quotient will be the Firft of tii 
Repetend ; and'tnat anfwering to the Retnainde 
immediately preceding the iame Remainder agaii 
the Laft. \yidf fage j 2, &c. J 



P< 
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EX AM P L E III. 
14.) ^z.t4f ( 5MJOM 

n 

4^ 20^1204^2^ 

Ei^fTr^. Remainder, ^jt— — — 

tf J ^ ih 2ii S^/>, 72.^^^142 Bivideni. 

anfwering to i in - , : 

the ^ote. ' / ' . ^ 

Here, after the Produfts by 14, are made 
[Conterminous, there is an Unit added for the 10, 
n the Place where all the Ilepetehds begin tqge- 
her, vi%. the Sixth Place i^om the laft right hand 
?lace ipclufive. The like of all others. 

L E M M J, 

I T is evident, that if any Number be multi- 
Jy'd by 10 (which is, adding a Cypher thereto,) 
nd from this Produd:, the fame Number be 
abtra<%ed, the Remainder wjll contain 9 times 
be laid Number, *viz. is equal to the Prodk^i of 
be faid Number into 9 : Qr, if every Number be 
a be multiply 'd by 1 00, (which is adding two 
Cyphers thereto) and the laid Firft Numter be 
Qbtradbed from this Produ6f^ there will remain 
9 times the faid Number j and io on. 

This is juft the Converfe to finding the De- 
imal Expreffion of a Number, or PraSiion^ whofe 
)enominator is 9 or 9s, ^c. [Vde Page 45.] and 
y which it was meant, that it might eafily be 
leduc'd, that 9, or 9.S, i^c. \yas always the Deno- 
[linator to fuch Fraifions*. . £X.- 



- B X AMP I#E. 

multiply'd by io,,beco|nes t^i*.- ; | 
om whjcb fut^trading .^ ' i 

lere remains — — ■ 2, viz. 9 timfl 

the firft Nurnbet 

R B R E 1^.0 R E, tb« &me being divided hy 4 
be thus exprefs'd, s, e<ju4l. to the f^fl 
'ion at firft, Uf. ' , 

Again, 

' multiply'd by loo, becomes 27.^;^, astii 
\ which fubcradi^j -— - ^;^ 

re remains 27 . . 99 timtf 

[the faid firft NtimlKt 
ch being divided by 99, gives fj, Praiiioni 

imM 

Y this may alfo be very eafilyieen, the trua^ 
imming up the Infinite, or Indefinite n 

Sc. ' "1 

Example in the Series of .9 4, 

a. .99, Be. becomes 9.9, Se. 

om which fubtrading .9, ^f. 

emains — — 9 .0 wz. 9 tiutf 

{^the firft Number, or Quantic] 

ch therefore being divided by 9, gives Unit] 
irft Number, or Quantity j of which, all tH 
)wing were Parts, £^f, Thi 
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T H t s being pr^wiisVl^ I J>roce^d to the Divi- 
Bon of Decimals^ whofe Diviibrs eodtain a Re{)e* 
fend, or Repetends. 

I E X A M P L E I. 

L E T It be requf r'd, to divide 7, an Integral, 
by ;5', a Circulate. 

Here g \s really I, or 5 divided by 9 5 ^ch, 
to be made Integral, muft be mialtiply'd by 9 ; 
but to maintain the iame Ratio^ the Dividend 
muft alio be muUiply'd by 9 » and fo the New 
Divifbr and Dividend will be 5 and 63 : But by 
the Precedingi it has been ihewn, chat mulcipiying 
my Number by 10, 0r. and from this Prodttif 
lubtraiSing the iaid Number^ the Remainder will 
)e the faid Number multiply'd by 9, &c. [Vtdtf 
the fetlowing Example.] 

Divif. J)/V. 
.' 5'*) 7 < 
* . 7 

S ) 63 (126 irue ^ote. 

- 30 
(o) 

The Cypher to the 7 in the Dividend, f^c 
Was. vihsti midtiplyM by 10) ^ is underftood. 
Vide J^enma.'] 

I F this laft Divilbr and Dividend be now diviy- 

led by lo, it will become asunder, *vt%. • 

•5 ^ 63 ( 12.6 irue ^otmt^asbefore^ 

By 
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\ 
I 

. B T ^hich may be leeii, that making the Place 
1 Aiade by the Subtradion of the movM Dividend 

* a Decimal, the Divifor is thereby depriy'd of i| 

Circulation ; and the Operation becomes as ii 

Terminates, &^^. . * 

E X A M P L E II. 

Let it be required, to divide 45, Integra), b] 
^, a Circulate. 

■ 45 



/ 



^ 



I 

*1 



I 



f • "t 



1» 



M 



•45 ) 44-55 ( 99 ^»'«» ^tiofe; 
(Hod) 

.The Reafon for movihg the Dividend twi 
Places to the right hand of it lelf, before Subtra- 
dion, 1 j obvious^ from the Principle of the pre- 
ceding, and the latter Part of the Lemma ; wbid 
gives this Rule, <vi:t» 

When any Number is to .be divided by 
Repetend, or Circulate Expreffion, fet the wbol 
Dividend under it felf^ in I'ucb manner, that tb 
may be Co many Places beyoind the laft right ha 
Place thereof, as are thofe in the faid Repetend 
If the Dividend be Terminate, imagine Cypher^ 
and fubtrad ; which Remainder \vili be the Ne^ 
Dividend : Obferving^ that the fame will now bj 
increased fo many Decimal Places,^ as^ remov'^ ci 
to the right hand. 



I 



I 



t 
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I F the Dividend at firft contains a Repetend, 
ioftead of fuppofing Cyphers, continue the fame 
out fb many Places as removed 5 when fubtrading 
and dividing, as per foriner Rules, gives the true 
Quotient required, 

EXAMPLE III. 
L B T it be required, to divide 70005 by ^4?* 

I 

7000J: 
7060^ , 

1.48) 69914^995 (47i53-;7* 
107J 

374 
789 

499 

XIIO 

740 
(000) 

I f the Divifbr be both a Terminate and Re- 
^etend Exprcffion, order the Dividend by the 
lule preceding. 

Next, The Divifor muft be order'd, as be- 
bre of the Multiplier. [Vide Cafe 4. p. 7;.] 
V^hen, dividing likewife, as per former Rules, 
;ivcs the true Quotient required. 



N EX- 
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EXAMPLE IV. 

Let it te reqiiir'd, to divide 24^.3:0^ by 2. if/. 

21 24.3.3>Q(S 

*i ■ ^m w m ' i ■ I 

426af 

1763^ 

Remainder 426 .. S&tne hs at i in thtf 

[Quote,where the ftrft Kepetend Digit wai 

T N this fivample may be obferv*d) that in fub* 

trading the renlov*d Divideh'd, the Plate where 

the faid Repetends begin together is the Third 

Place from the laft right hand Place inclufive ; 

The new Dividend will therefore coniift of a Re- 

petend of the like Number of i\2iCts^^o. 

The reafbn of orderina the Divifor in the a< 
foreiaid manner, is^ that the whole Divifor maf 
have 99 for the Denominator, as well as ^y, the 
Repetend Part. Suppofe the Divifor to be mul- 
tiply *d by Unity, with lb many Cyphers as are the 
Nuniber of Places, in the Repetend^ which in thij 
^ Exarhple Is 1 00, and the Prodtift 217.2^?^^ frcnfl 
* which ftbtrafting the abovcfaid firft bfvifdr. tb< 
Remainder will be 215.1, zw. 99 times the umc 
ki^w.&c. WhereForejCbc i)/z;//i^r thus brder*d,'t»il 
liave 99 Tor the Denominator s a^fwering to whic! 
the Dividend is movM two Places Uelow it fel^ 
and fubtrafted 5 by which means the Dividend hai 
99 al(b for its Denominator; both which Dcnomi' 
nators being now rejecSted, the remaining Number 
will retain the fame Siatio QEuc I 7, Pr.iJ.) whpr 
dividing per RukjE^c. gives the true ^ote requir'd 
i T is likewife to be obierv'd, that as the Divifo 

wa 
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» » 

was tnukiplyM by loo , the Decimal Point, 
by that me^n?, w^ r^moy'd two Pljaces lower to 
the right hand ^ th^e like qF the J)wideuc(. [Vide 
Ex.2. Cafe y, P.79.J But a^ per the Ponverfe to the 
forefaid Prop, if the laft prepared Nunibers be again 
divided by 1 09, t^e fain^ Katiq mil ftil) i^LiJbiGft, ^nd 
the fri/^ Quotient had, a$ before ; that Part of the 
Operation is therefore oi^itte^. {Vide latter Part to 
Ex. I. p.875and 88.] Jt is likewife obfervable, 
that by moving the Divii^r fo many Places below 
i( felf, .39 arjB t^e IJyijiher of Places in the feepe- 
tjsnd, thp E^pjet^niji vanifhes ; as they wil] alfo in 
the Dividend, when equal in Places to thofe in the 
Pivjfor. [^Per ithis, the Dempnftration to Cafe 4, 
^* ^i^ ot Multiplication^ i$ plainly (een.] 

E X A M PL E y. 

I. 

6/ 39527;}, &c . 

.9317 ) 394-?7834»Oj&c. Ci245<;.73 ^ote. . 

778' ,9Z^1l Di'vi/.i' 

V ^447 

1798 31 1 74441 perifiU 

2JI4 — — ^ 

9^1 ;94878?4i 

<,..; . J94878 - 

394 

395.27^^1^ P/r/?i)/- 
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EXAMPLE VI. 

417 • 109ZIH 



9m 



{ 



41 7.2 If ) 70862.7^^97?^ ( 1^9.84! 

29I4I 2^ 

410850^ 

' 3fJ374» 
196027;^ ^ 

2 9 141 2 Same as when 6 

[took place in the Quote. 

In Example y, the Repetends, by removing 
the Dividend, ^0. vanifli. 

I F before the Quotient repeats, it IJhould require 
a tedious Operation^ yoti may leave off at what 
Number of Places may be found proper or conve- 
nient, ^c. 




Reducttion 0/ ASTRONOMICAL, 
or Seicageiima] Nidnbers to Decimal £xpreiEon% 

and the contrary. 

IN this Cafe, you are to confider, how many ol 
the Denomination of the Number to be re 
duc'd, make one of the next fuperiour Denomi 
• Vide iiation * ; For that will always be the Denomina- 
Pa^c 1. tor thereto ; which placed under the Number to 
be reduced, zsinPage^i^ gives the Vulgar Ex- 
' predion thereof: When, proceeding according to 
the Rules there laid down, ^c. you will have the 

Decimal Expreflion required. 

EXAMPLE 
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E X A MP L E I. 
^ L E T it be requir'd, to reduce 47" to a Decimal 
ExprefBon, 'u/z. Ui of a Minute, Vulgarly j which 
being order*d for Operation, will be as under, [yide 
fktat. Ex. 3. Gonfic. j. and the Converfe RMkip.%^. 

6 ) 47 C -I^Z pfcim, Expreffim retptird. 

■ yo 

20 ■. , , ' '■ .', - 

B u T if it be required, to know the Decimal 
Expreffing, what part of a Degree the faid 47" 
Is; as 60' make a Degree, [vtde Page .2.] the 
faid 47^, n)tz^ the Decimal Anfwering. thereto, 
Biuft again be divided by 60. 

E X AMP L E .11. 

^). 0782; (.01 31^0^ Decimal Expreffim requird. 

9 

IVhichyou will find irt the ^able^ titled, Seconds 
f a Degree ; and by which Method the faid Tabl6 
«fas conftrufted. 

If it be required, to ftnd the Decimal Expret 
Ion for 47' ; as 60 'are equal to a Degree, the next 
uperiour Denomination, the aforelaid .f8^ will be 
he Expreffion requir'd ; and by this Method was 
he fable^ titled, Minutes of a Degree^ co^ftruded. 
Joth which Sums added together, as follbws, will 
le the Expreffion of 47' 47 \ 

EXAMPLE IIL 

,0130.5- 

•7823? 



796}^ Decimal Expreffion requi/d. 

- Bx 
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B T this Method, may the Decimal Exprefliot 
of Minutes and Seconds be at any time obuun'c 
^om the Table*. 
> Or, haviflgfoaod the frft Decimal £i(p»fii0O0l 

47'^,<zM .iS^, by prefixing thereto .the 479 ^ 
di¥idi«g liy die Rok, yoa will likewMe have ^ 
Decimal £xprei&on of Both. 

B X A M P L E IV. 

6 ) 4.77*2 ( '7963* « hefare. 

51 

L E T it be requirM, to find the Declmail Expref 
fion of 1^5 0'% 40'^' of a Degree, 'viz. fuppofingi 
Degree to be the Integer. 

When the Farts of the Iat^;er, « in 
Example are of difierent Denominations, the 
way will be, to place them in the fbllowiag 
/dividing according to the' Role ; and placiog 
Quotes immediately to the right hmd of the 
iuperioqr Denomination. 

EXAMPLE V. 



6 


4.0 


^ 


ofi 


6 


»iot 




.oie^st 



Decmal ExpreJJm requiri 

I N the iecond Place, where the Seconds m 
Nothing, a Cypher was there plac'd^ whicb «j 
afterwards pointed off to the right hand, as iw 
ding by 6, inftead of 60j ^c, 

EX 
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E X A 1(1 P L E VI. 

Lafity^ Let it be requir'd^ to find the Decimal 
ixpreffion to.4 S. 9^ aj' t-' ?©''•'. 
. H B H^ B it is . to be obferv'd, that the whole 
'ircle, or 12 Signs is now, the Integer, and the 
jueftioni, what is the Decimal Exprcflion of the 
foresaid Part thereof ? 

61 B-o 



6 
6 

S 



•35 ^ 

.958430? 

' •3;94oo84)sf765432d<^ Becftm fteqmr*d. 



1 N the Fdurtli Step^ it is divided by 3, whicb^ 
deed, is by ;o ) becaufe :;o Degrees make a 
gn : Btrt the -9 was pointed off i which h divi- 
ng that JBxpreilion by 10 ^ and conftqocntly, j 
the QootimtoF JO, divided by 10, Sc. (vidg 
e Converft fltflc, ^.34. 
In the !aft Refbit, tho^contimi'd tofemany 
aces, the iirft Pour will be found Efficient for 
fe : Or, feeing that 8, which fiicceeds immedi* 
ily rhe two Cyphers following the firft four Pla- 
5, is confidtrably above 5, an Unit may befub- 
tuted for It in the next preceding Place ^ and 
is may'bedoncat tmy time drfcrerionally., ac* 
rdmg to the Accirracy required, when the Quoti- 
ts, ttcc. flow onto many^PIaces. 
T H -E Roles a^ly'd in "finding the Decrmai 
preflions to thefe Sexagefimal Numbers^ are uni- 
rfal to all others, having due regard to the Di^ 
^ion firft laid down, <i;/s. How many of the 

Dc- 
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Denomination to be redac'd, make One of thene] 
Saperiour, &c 

jfyf DecimatExprejSum being pnkn ; al[o the Dm 
mmatim cftbe htteger it rejpeCls ; fofiud tie Pi 
lue tbtreafin the next tf^eriwr Dewmhuitim^^ 

This is the Converfe of the fonner : Fc 
having confiderM, how many of the next inibi 
our Denomination make (or are equal to) the & 
teger the iaid Decimal Expreffion refped% mold 
ply the (aid Decimal Expreffion thereby ^ whd 
pointing oflf fb many Places in the Frodud ^ 
Decimals , according to the Roles before 
down, the Remaining to the left hand will be 
Aniwer requir'd 

EXAMPLE L 

Let it be required to find the Value of .7^ 
of a Minute. 

Here the next lower Denomination to M 
notes, are Seconds, 60 cf which are equal to d 
Minute. Multiply .78^ therefore by 60, and q 
Produft will be the Aniwer. As in Drvifm^ ^ 
Numbers to be divided by 60, were previouflj ' 
idded by 10, and then by 6 ; {o^ converfly, tb 
may in thefe Cafes be multiply 'd by 10, and 1 
by 6 ; which is, pointing off a Place to the 
hand , or conceiving it to be fb ; and then 
tiplying by 6^ which gives the Anfwer rcquirU 
otherwiie, by pointing off a Place lefs in the 
dttft for Decimals ; dH which is very obvious. 
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OPERATION. 



n 



47.00 Anfieer requird, vlk 47'. 

i 

Example il 

LET it be requirV)^ to find the Value o^ 
^;5946684X'765'4;20j^ of a Circle, (t^iz. the Circle 
being the Integer) in Signs, Degrees,^ Minutes,(^r* 

H B R B the next inferiour I)enomination \i 
Signs, of which u. make the Circle, or Integer ; 
by which multiplying; according to the Rule, and 
fo on, you will have the Anfwer required ; which 
y oii will find to be itha Convaffe of the Prfece^ 
ding, &c. 

A Ni> hete it may be obfervM, that m^ing ufe 
of 35*940085, will be ifeund accurate enough, 
(hereby le^ing out the Repetend of 9 Flacei; 
Vide Example. 



6 



, :3594<*o 



\ 



^8 .Tht Homf^dioui hSamaOiitt'* 

44128101 

. 9.384306 
. . ft 

/ •*— 

Value at the End of a Decimal ExpcefSoB, ii 
omitted ; a^ ii aUb thaft afier 3, hi the next Ope 
ration, aod a Place }e& pdinted off in the Fro 
dud made thereby.. ?rhi^ fame in the < feilowinfl 
Froduifts is alfo oblerv'd. 

I N the Produft by i i, the Decimals beinj 
pointed off, the Integral Part to the left hand ari 
Signs, and the Expreffion fo pointed off, the De 
cimal Parts of a Sign ; which, as 30 Deg. are eqd 
to a Sign, is therefore multiply*d thcreby,6^r. Thi 
like Reafoning takes place in the other Produds. 

F R o ir the 6tb Exantple of the faft, it maj 
be obferv'd, that notwithftanding t) Places to th( 
right hand in the exaft Decimal ExpreiTion ar( 
curtaird 5 yet the true Anfwer, €ven in Thirds 
is brought forth, the Expreffion beyond thai 

beinf 
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'being in this cafe of no confideration at all. By 
which, a Ferfon, with a little refiedion^ may at 
any time abridge fuch Multiplicity of Places, 
without any fenfible Lois : For in fbme Cafes, 
1*3594 ^^^^ ^ fufficient ; or ; 5*9401, ^c. and this 
jat discretion, according to the Accuracy required, 
as before ob&rvM. 

I F (as before) the Method of reafoping in 
the ReduAion of thefe Decimal ExprelTions, be 
carefully obierv'd, it will be found to extend to 
Numbers of all Denominations whatever . 



T H tr s, having finilh'd the Theory of 
mals^ I proceed to the next SubjeA*Matter of this 
Treatife, n)iz. the Compendious Calculation of the 
Places of the Luminaries ^ wherein the U(e9 of 
the (aid Decimals, both Terminate and Circulate, 
(which in Computation, may be deem'd Univer? 
fal) will conipiciioufly appea^. 



«»*««««'«»««*'»*«*« »«4"»'»««*4'«4fi>4i9fr» 
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\X)f the Calculation of the Places of the 
\ Luminaries: With the Ufes of the 
■ following Tables. 

T will be ncceflary, previous to th$ 
Calculation of the Sun's Place, to in* 
ftance the Principles on which the 
Table of his Mean Motion'and Ano* 
maty for every Fourth or Leap -Year were con- 
ftrudEed. . / ; 

The Tropical Yea'r, viz. from the Sun*s En-^ 
trance into any Point of the Ecliptic, fuppofe 
the Equinoftial Point Aries (from whence the 
mean and true Longitudes are always reclcon'd) 
to his next Return to th,e faid Point, is founds 
according tp the lateft Obfervatibns, to confift 
of 365 Days, 5 Hours, 48', 54", 46'", 28'"; 
and 25'"", and the Motion of the Sun's Apoge 
for the faid Time i' o" 40'", But in every 
common Year, there are taken into the Ac- 
count 365 Days only. 

By an accurate Computation, the Mean 
Motion or Longitude of the Sun for 365 Days 

will be found tg be ii% 29*, 45', 40'V 14% 
//// . 1///// , 

Therefore, if the Sun on any Day of the 
Month at Noon be in the firft Scruple or Point 
of Aries the enfuing Year {viz. a common 
Year of 365 Days) he will on the fame Day 
of the Month at Noon want 14 19" 45'" 44'" 
28t"" of that faid Point, ^/z. the Coniplement 
of the aforefaid Mean Motion ii^ ^c/" 45' 40^* 
14" 16"" 43'"'' to the Circle or 360 Degrees. 

The 
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'•'he following Year be will want 28' 39' 
28"" 57'"", wz. twice the faid Qoantit;?, 
:hird Year 42' 59" 17'" 13"" 255" , ihra 
les, and the fourth Year 57' 19^ 2™ 57" 
y four Times the faid Quantity j whithliil 
g near the Motion of a DiJ, 7k&'bj C^/a/ 
whofc Account we ftili reckon) added a 
every fourth Year to that Year, making 
confift of 366 Days, and called it hi§n- 
from his twice, and fextiis the fixth \ bc- 
; that Year the Sixth of the Calends oi 
■cb, vie. Feb. 24. was twice reckon'd, ma- 
[ that Month to contain 29 Days, which 
rwife is never but 28, and which Year is 
jirly (lalled Leap-Tear. 
he Mean Motion of the Sjn for onc^y 
9' 8" iq"' 45"" 54'"", from which fubntifl- 
57' 19' 2'" 57"" 54'"", the Quantity fal- 
IhCH-t every 4th or Leap- Year above the 
;rerlce will be i'-49" 16" 48"''. Thercfort, 
he Ititercslation of the faid Diy (and con- 
mtly of its Motion) the Suii will every 
xtile or Leap- Year, according to Itis Mni 
ion, be advanced the faid J^Ference be- 
I the Equinoftial Point ^ries, from whence 
rft fet out, viz. the faid Equi.ioiaial Point 
be fo much anricipaced* which, in 3J 
), or 132 Years, amounts to 23111111. 31 
of Time above a Day. 
ence are deduced the following Rules, wz. 
As every Fourth Year is a Lap- Year, 
!*Iumber of Years between any and the 
preceding or fubfequent Leap-Yeatj cas 
r ciKced 3™ 
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2. Therefore, dividing the Number of Years 
from any afllgned Leap- Year by 4, the Quo- ^ ^ 
tient gives the Number of Leap- Years there- ^ ^ ^ . 
from J and the Remainder (if any, otherwife /^ ^ 
*tis Leap- Year) the Number of Years \after 
Leap-Ye&f. 

The Firft Year of Chrift being I^ap-Ycar, 
dividing any Year thereof by 4, gives as above. 

3. If to the Sun's Mean Place on any Day^ 
fc?c. of your firft aflign'd L»fcap-Year, you add 
(in calculating forward) fo many times 1' 49^ 
1 6'% ^c. (the Quantity the Sun every Fourth 
or Leap- Year advances forwards) as is the 
Quotient, or Number of Leap- Years there- 
from, you will have his Mean Place accord- 
ingly i that is, if it be a Leap- Year : If not, 
you muft deduft fo many times 14' 19% 
^c. (the Quantity the Sun, every fingle Year, 
or Year after Leap-Yeftr, falls ftiort) fix>m the 
Mean Place before found, as is the Remainder^ 
or Years afttr Leap^Year. And thus will 
be obtained the Meaa Place of the Sun for 
the Tinie required. 

On tbefe Principles the Table of the Sun*s 
Mean Motions for Leap- Years is cofiftrufted \ 
and the Radical Year I have made 1736, all 
the Mean Placts and Anomalies being alfo cal- 
culated for every Day at Noon, in the refpec- 
tive Mppths of .the faid Year. 

The refpeftive Anonwdies likewife in the 4jd '^ 
Table for Leap- Years, are, with its proper 
Numbei^, conftrufted on the fame Principles 
as the Sun's Mean Motions, vi%. As the Mo- 
tion or f^lace of the Apoge, being fubtrafted 
i from the Mean Place or Longitude, always 

gives 
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gives the Mean Anomaly, if from the aforefaid 
Mean Motion of the Longitude every Leajl 
Year, vi%. i' 49" 16'", ^c. be fubtrafted, 
4 2" 40'"^ 6?f. the Motion of the Apoge for 
the fame time, you will have 2' 13" \&\l£c. 
negative, vi%. the Mean A^onialy will every 4 
Years forward decreafe that Quantity-, the 
fame Method is obferv'd with all the other 
Meaii Longitudes, ^c. in the faid Table. 

In the faid Table, againft Unity, or i, as a 
Quotient, you have the aforefaid i' 49", i£c, to 
be added (for any Time forward) to the Radical 
Mean Place of the Sun ;'^ as alfo *2' 13", lie 
to be fubtrafted from thc-Radical Mean Place 
of the Anomaly, and fo on ; the Numbers a- 
gainft each refpeftive Quotient being fuch Mul- 
tiples of thefe, as the faid Quotient is of Unity, 
• Therefore, when the Number of Years from 
the Radix are divided by 4, againft the Quo- 
tient in the faid Table, you have the Numbers 
under the Mean Motion to be added (in calcu- 
lating forward) as above-mentioned, and un- 
der the Mean Anomaly to be fubtrafted fro 
the Radical Mean Places of any affigned D 
of the Month, Hour, iSc. in the Year 173I 
which reduces the lame to the Places on the fa 
Day of the Month, Hour, ^c. for the Yearr 
quir'4 > ^hat is, if, as before obferv'd, it beLcJ 
Year : Otherwife, fcek the Remainder, or Yea 
after Leap Year, at the Botttwn of the Table 
againft which, the Numbers in both Cafes ^ 
they always muft be) being \ fubtraftcd it 

* The Numbsrs in that Cafe anfweriag likewile to 4 Yeais* 
t Vide Rule 3. 
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thofe found^as above, give the Places of the M$an 
Motion^ aiid Anomaly required. 

A s, ^hat &rther is requifite to be faid on 
this Head^ will occur in Examples (which ferve 
beft t6 illuftrate things of this nature ;) I fhall next 
proceed thereto ; by which, the Eale and Concife- , 
nefs of the Operations will alio more evidently 
appear* 

And Here it muft be ofeierv^d, that in all 
Aftronomical Calculations, the Day is made to 
begin and €jiid at Noon 5 and any time between 
the Noon cyf one Day, and that of !;he fucceeding, . 
is caird, fo many Hours, Minutes, ^c. P. M. viz. 
^ft Meridiem^ ov after Noon of the precedingDay : 
Or, if the Hours,^^^/?. (hould extend to the Forenoon 
i( the fucceeding Dayjby fubtrafting 'em from 24,' 
the Remainder will be lo many Hours, 6^^. A. Mi 
nz ante Meridiem fiv before Noon of the laid fuccee* 
iing Day. 

£ jj: A M A L E. 

Let k be required, to calculate the Flacc of the 
Sun, Aug.^^ at Noon, 1738. 

I N the Table of the Radical Mean Places of 
\be ^^HjandAnomaly for each Day at Noon,in the 
ifear 1736, take ouc the Numbers afnfwering to 
rf«g. 4, viz. 4 Signsi 24 Degrees, f Minutes, and 
1^0 Seconds, for the Sun*s Mean Place jand 1 Sign^ 
15 Degr. 52 Min. and 31 Sec. for his Anomaly. 

Next, to reduce this* to the Time required, the 
STumber of Years from the H^di^ are but 2, and 
n this fenfe, not capable of being divided by 4 v 
ihercfore come undet flie Denomination of 
R^emainders, or Years^ from Leap- Year j againft 
«rhich, as fuch, the Numbers both for the SunV 
Mean Place Md Anomaly^iz. 2S Min. ?y Sec. and 
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^^'- rScch^- ,^.wig to thcR'ole/ub- 

tracled trom. the aiof elaid Mean Places of the Sun 
and Anomaly^ give thofe for the time requVd, t/z. 
4 Signs, 2!} Degr. gpMin. and i Sec. the SxxnhMean 
Place ; and i Sign. 15 Degt. 21 Miii. and 50 Sec. 
his /ino^?fcily. 

N E X T, To obtain the Sun's Tru^ Place for 
the /aid Tinr.e, enter tht X^ble of the Equation of 
the Suns Centre^ with the Sun's Mean j9nomal] 
thus found ; and in the Column, under the Sign, 
and againft the Degree, on the lefi hand fide, it 
the Sign you enter with be found at the Head ol 
the Table ; or on the right hand fide, if at the 
Bottom thereof, and you will have ah Equation; 
which added to, or fubtraded from the aforefound 
Mean Place of the Sun, according as the Table 
direds, givies his True Place requif'di according to 
Equal or Mean ^tme. 

B u T it feldom happening, that you have an 
exadt Degree to enter the. Table of thQ*faid E- 
quation with (or indeed, any other) the Method 
cf proportioning in fuch Cafes is as follows. 

In the prefent Example,- the Sun*s Aitmalj'^ 

^ound to be 1 Sign, ly Degr. 21' Min. and 50 Sec. 

vhich 21 Min. 50 Sec. muft be proportioned for 

1US : In the ^Tdble of the Equation of the Sun^ 

i^ntre^' AgamR 1 Sign^ i y Degr. you have i Degr. 

21 Min. 3 Sec. and agaihft i Sign, 16 Degr. is 

1 Degr. 2 2'Min. 28'Sec. The difference, which 

is increaflfig, is 1 Min. 2 jr Sec. or SS' Seconds ; 

the: 2« Min. 50 Sec. to be proportioned for, being 

reduc'd to the Decimal Fradion of a Degree, of 

takcfiourof theTabJe, is :.;6;/?; and the Pro- 

^rtibn, as i^ : 85-'' : : '\6^S : 30.950;$' ; whfch 

bdng^marfe ji, -with the P)ra6lional Part, it- being 
^ - nearly 
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nearly fo ; and added (as it was an Increafe) to 
I Deg. a.1 Min. 3 Sec. jfound agairift i Sign, 15 
Deg. of Anomaly^ makes 1 Deg. 21 Min. 34 Sec 
Tht5 M^faich, as the Tabte diredbj being fubtracfted 
from the afowfaifi Mean .?iace of the Sun, gives 
* 4 Signs, 22 Deg, 17 Min. 27 Sec. , and tKe 2rij(P * f^ ndt 
Place of the Sun required, viz. according to Mean p i« 
or E^ual Tiinc 

But if his Place be re^uir'd at Noon according ' 
to Apparent Time^ which is that exhibited by a 
True Sun^Dialy there mufttheri, from the Tabks 
of fiqiiation of Time, depending on hisJPiace, and 
alio on his ^nomaly^ be taken out the Numbers 
anfwetjfig to each ^ when, if both are to be added, 
or both to be fuWafted, their Sum being accord* 
ingly added or fubtraded, to, or from the aforefeid 
Apparent Time (viz, at Noon) gives what it is 
then, Equal Time : But if one is to be added, and 
the other ibl^fraided, their difference mufichenbe 
added or fubtraded, according as was to be the 
greater of the two Equations j which will give the 
Equal Time^as before, 

I N the prefent Example, the Equation an* 
fwerihg to the Anomaly, {*uiz,^ i Sign, 1 5 Deg. 2 1 
Min. and 50 Sec.) is $ Xlin. 26jSec. to befubtra^ 
^ed, and to his Place (viz^ 4 Signs, 22 Deg. 1 7 
Min. 27 Scc.;> 9 Min. 28 Sec.jfer^ to be added: 
Their difference therefore, 4 Min, 2 Stc. as the 
greater of tbefe two Equations was to be added, 
muft therefore be added (otherwile it muft havd 
been lubtradedj to Noon Apparent Time 5 wHfch 
giv€s what it is then, Equal Time, vix^ when it \% 
Noon, Apparent Time, it will be 4 Min. z Sec; 
afcer, Mean or Equal Time. 

P^ Ah 
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A N Equatipn therefore for the faid 4 Min. 2 

. Sec. muft be obtain-d^ in order to reduce the a- 

fprefaid Place of the Sun, found according to 

Equal Time^ to that agreeing with Apparenc 

Time. Thus, 

I N the fable of the true Horary Motion of tbi 
Sun^ againft his prefcnt Anomaly, you will find 
his true Horary Motion to be 2 Min. 24 Sec 
Whence the Proportion is , As i H. 2^ .4 
f Decimal f : * .067?^ : .i6i^, or JO Sec. feri ; which, 
fk' ^"* as the (aid « Equation of Time was added, mull 
therefore be added to the aforefaid Place of the 
Sun at Noon, Equal Time ; which gives a^ Signs, 
22 Deg. } 7 Min. ;7 Sec. the Surfs True Place at 
Noon, according to Apparent Tiinie. 

Again, If at Noon Equal Time, for which 
the Sun's Place was at 6rft calculated, it had been 
required, what it was then Apparent s by fubtra- 
&ing the aforefaid Equation, t/ss. 4 Min. 2 &^ 
therefrom, the difference, ss Min. 58 Sec after 
1 1 in the Forenoon, gives the Anfwer, for the E- 
quation of Time, ferving to reduce the Apparent 
to the Mean, pr Equal j it is obvious, that if to 
5^ Min. 58 Sec after Eleven in the Forenoon,the 
now Apparent Time, you add the aforefaid Equa- 
tion of Time, «i;/j&. 4 Min. 2 Sec. it wil/ give 
Noon Equal Time, as at firfl. 

Which gives this General Rule, -ufe. When 
the Equation of Time is Affirmative, or to be ad- 
ded, liibtraa it from the Equal Time, and you 
have the Apparent : And contrarily, when it is to 
fubtrafted, by adding it to the Equal, y<?u will 
alfo have the Apparwt, 
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Laftly^ To obtain the Place of the Siin's y^ 

pgi. . ^ , 

From the Mean Place of the Sun before 
mndjfiibtradt that of the Anomaly y the difierencis 

the Place of the\^jp(?^erequirM. 
I N the prefent- Example^ the Anomaly, i Sign, 
^ Deg. 21 Min.and ^o Sec. being iubtra6ted frdm 
le Sun's Mean Place, viz. 4 Signs, 23 Deg. ^9 
[in and i Sec. gives 3 Signs, 8 Deg. 17 Min. and 
[ Sec for AnfWer. 
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iqual I'ime 

73<^. ^uguft 4- 
.YeariRad. '^— 



s .vicLon. 
b. ^ ^ " 
4 24 7 40 
28 39 



758. j^ugujt 4. 4 23 39 I 
iq, ©'s Ccnc. -^j i 21 54 



j'sTr.Pl. Eq Ti. 4 21 17 27 
•orEqn. Time -Jr 1 10 

5)'sTr.Pl. Ap.Ti. 4 22 17 37 



©*s Me,Ano. 

S. ^ ' " 

I 15 3a 3« 
50 41 

I 15 21 50 
4 23 99 » 



3 8 17 11 



Snbt. from 
®'s Apoge. 



'^ This Charader -^, is calfd /e/}, and fignifies, thac 
; Numbers following it, or ag^inlt wjiich it i§ placed^ 
I to be fubcracftfid. 



Thb 
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The Months of January and February oi\f 
beddts the General >R.uie, .re<]uirc this parUcul 
tl^^t,Vi^' When it is not. Leap- Year, there ,ib« 
then be added, the Motion of a J>ay,^ toother 



//J^ fpe^iye Mean Places ^ &c. That is, if you^eqoii 



the ^ean Place of the Sun, Sc. on the Firft D 
of the Month, you. muft tgke the Numbers a 
i ^ ' f iwejring to the Seopnd Day,^^^. But Mfhen it 
Leap- Year, they, come iinder ,?be .Qeneral Ru 
of the other Months. 

The Reafon is, the Radical Year i7;6,whi( 
15 Leap- Year, confifts of 366 Days 5 the Additio 
of which Day (and confequentJy, of its Motioi 
did Vot abfolutely comfnence till the 29^2? Day < 
February ; whence it was taken into the Accoiu 
every following Moritli of the Year ; apd mu 
therefore be continued on to the Place of i 
Commencement, «i;/2j. the Junuary and FehrM 
of the Year following, £^^. 

Next, The reafon why every L-eap-Ycar t 
not regarded, is, becaufe every fingle Year,^ orYei 
after Leap Year, there is deduced by the Rul 
14 min. 19 fee. 43 thirds, and 20 fourths; t' 
ikme as before, amounting^ in four Years, to j 
min. 1 8 fee. 53 thirds, and 20 fourths 5 v/^ii 
being deduded from the Motion of a Day, leav 
I mfn. 49 fee. \ 6 thirds, and 28 fourths, ti 
Quantity requir*d every Leap- Year to beaddeJ 
which being therefore added to the Mean Pl^^ 
of January and February^ iever)^ Leap- Year, as 
the other Months, gives the Mean Places accon 
jngly : From which Reafon, the above Rule 
very plain. 



rbe Cont^^' .:: ^ftronoraer. Hi 

E X A M P L E Ii: 

Let it be re qoir'tf, to calculate the Sun's Place' 
r the Year of Chrift 1761, January the Firft ac 

First, DeduAing iT^S^, from 1761 , and the 
ifidue 25, the Years from the Radix being di- 
led by 4, gives 6 for the Q?^^> ^*^^ I5 t^e Re- 
al nder, i;/25. One Year after Leap- Year. 
Next, As it is not Leap^Year, and the Montb 
xnuary^ wherein you are calculating the SunV 
ace J in the Radical Year 1736, takeout ihe' 
umbers for the Sun's MeanPjace^ and Anprnaiy,* 
ainft the Second oi Januarys which in thiscale, 
the BLufe, will in tljlc Year requtr'd, as not being^^ 
apJ-Year, anfwer to the Firft j which you wiH 
d, as iij the ^abHatute. 

Then againft 6, the Quotient, in the fable 
the Swfs Mean Motion and Anomaly^ you have 
) min. 5*^ fee. gnd 39 thirds , ahfwering to his^ 
ean Motion 3 and 1 3 min. 20 fee. to his Ano- 
aly s which 10 min. $$ iec. and :)9 thirds, by 
e £Lule is to be added ^ but at the fame time, 
. min. 1 9 fee. and 43 thirds, againfl i, the 
*mainder, is to be fubtrafted. The Difference 
erefore, which is Negative (viz. ; min. 24 fee.) 
ing iubtraAed from' the Numbers taken out 
inuary the 2^, as above, gives the Mean Place 
' the Sun required*. But with the Anomaly it *^/'^frTi- 
otherwife, as having a /egreffive Motion :^l>'^*«Htc. 
'herefore the Numbers found againft the Quote 
ere {was. 13 min. 20 fee) as aJlo againfl 1, the 
»mainder{a;/3;. 15 min. 20 fee ) are both to be 
btra&eiL Their Sum therefore (i;/2». 28 min. 

40 fcc.j 



I 
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40 (ec) being taken from the aforefaid Anomalj 

on January the 2rf, &c. gives yoir the Anomal 

requir'd : And thus, their Mean Places for th 

♦rz-^Ta- Fiyft of January^ ^761, are compleated *. 

N B X T, for the Sun's True Place. 

I N the ^able of the Equation 61 his Centn 
againfi 6 Signs^ i;Deg. Anomaly (as in 1 
iaVlatute) you find 26 min. 42 tec. and agai 
6 Signs, 14 Deg. are 28 min. 43 iea The D 
ference is, 2 min, i fee. or 121 ieconds: T 
Decimal Fradion of 30 mjn. 11 fee. (the £x( 
of the Anomaly, above 6 Signs, 1 3 Deg.) is .5 
Qc. The Proportion will be. As i : 121 : : 5 
: 6\" fere : Which, as it tvas an Increaie^ beic 
added to 36 min. 42 iee« gives 27 min. 4;le 
which, as the Table direds, being added to d 
Sun's Mean Place before found, gives bis Troe 
and by following the Precepts to the preced 
Example, you will find alio the £quation of T 
Apparent Time, likewife the Place of the A 
u be as in the lab*lature following. 
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Tab*latvre o/f^tf calculus. 



E^ual Time. 
2,$ Year, C^c. 



® Mt,Long. 
3 2,4 



1761. January t. 
Eq. Centre 

© Tr.PI. Eq.Ti. 
Eqn.Ti.4-i' 51* 



i**'-"' 



9 IX 10 t 

»7 .43 



9 22 ^7 44 



© Anomaly 
28 40 






6 i; ;o ij 
9 22 10 11 

% 8 40 00 



Subt. from 
l^e.Piaci, 

® Apog^ 



Depending on Anomaly. 
Depending on ^ Place. 



I + 9 , <5 1 50' 5 4" aft, 1 1 Morn, Apparent Time. 



T H E s c £xample$'Contain all that is requifite 
in calculating the Place of the Suti^ for any time 
forward, or to come. I IhaJl next proceed to 
Examples, in calculapng the fame, for 2iny tin^e 
paft, or backward. 

A s before, in calculating forward, fo here, fpf 
the like backward. The Number of , Years from 
the Baidix (vi^ 1*736,) mult be divided by 4, and 
the Remainder, if any, will now be fo niany Years 
towards the. preceding Leaj^Tear ^ which therefore 
being fubtra^ed from 4, gives the Number of 
Years from, or after the (aid preceding Leap* Tear; 
to wJiich ( when the Year you calculate for, 
happens not to be I.ieap-iear) you muft always 
go ^dc with the aforeiaid C^otiem , which is 

Q. cvef 



4( 



f 
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ever done, by adding* Unity thereto : With whici 
Numbers, as now prepared, you muft enter tb 
Table of the Suris Mean Motion and Anomaly^ a 
before, in C9lculating forward. 

B ITT the Numbers againft the new prepar'f 
Quotient, are to be us'd contrarily, viz^. Thofe fr 
the Sun's Mean Place, which before were lo ' 
added, muft now be fubtraded ^ and thofe fort 
Anomaly, which in the former Cafe, were to 
fubtraded, muft in this be added : But tho 
againft the prepared Remainder, as in calculatio 
forward, muft in both CaS&s be always ilibtraded 

From a due Confideration of the prccedin 
Principles, the Reafbn of the Mecfiod in tl 
regreffive Calculus mil be very plain and obvioii 

I (hall next proceed to the lUuftlratron them 
by Examples. 

EXAMPLE I- 

Let the Place of t!ie S\in at Noon, Jan0, 
' iheFirft, x729,be requir*d. 

The Number of Years from the Kadix (vl 
1736,) by fubtrading 1729 therefrom, will b 
found to be 7 5 which divided by 4, gives i ft 
the Quotient, and 3 for the Remainder : Where 
fore, as it is not Leap- Year, fiibtraAing the fai 
, Remainder from 4, the Difl^rence, Unity, flic^ 
it to be One Year frbm, or after the precediflj 
Leap. Year ; which Difference being aMb liibtradei 
from thefaid Year, *viz, 1729, gives 1728, forth 
Leap Year preceding ; and confequentJy, 172! 
will be the^ Year after, as above, ^c. 

Next 
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Nb XTy vAccording to the Rqle, by adding 
Unity, npiz* i^ to the aforefaid Quotient, you have 
2 to be operated with, as if it had been the real 
Quotient, and i, the Difierence (of the Remainder 
(rem 4) as if it had been aUb the real Remainder^ 
and your Calculation forward^ which, in reipeSt to 
to the Year 1728 (to which Year, by the above 
Method, it is reduc-d) it really is : For aaainft z 
[the now Quotient, and al(b Number of Leap-^ 
fears from 17? 6, back) in the ^ableof the Suns , 
Mean MoHm^ you have z^ 38'/ 3;''' 5 which, if 
t were added to iht Radix of the Year 1728, 
i^ouM by the Rule, in calculating forward, give 
:hatfor 1736 ; and confequently, by fubtradting 
:he fame .from the R<j7^/af of 1736, you will have 
that for 1728 : But then, as there is one Year 
advanc'd from the faid Leap Year 17^8, the 
Numbers againft the fame^as aRemainder,muft be 
fubtraded from the Mean Motion of the Sun for 
^ 1728, thusbfound; both which Sums therefore,'* ^rom 
Deing fubtradled from the Radical Mean Place oS^^^'^^^"" 
the Sqn, 17; 6, for the faid Month, Day, Sc. with J^^j^^^ 
that required, gives the Mean Place of the Sun;crj?W# 
for the iame Time in the Year reguir'd^ 

A G A I K9 As the Numbers for the Anomaly in 
calculating fqrward, againft the faid Quotient, is 
to be fubtraded, *tis plain, the Number found 
againft 2, the now Quotient, muft have been 
fubtraded from thole anfwering to the Year 1728, 
to have obtained the fanae for 1736 5 and confer 
quently, by adding them to the Radicals 1736, ^ 
you will have thofe for 17^8. But the NumberjR 
againft i, for the Year after Leap-Year, muft, as 
before, be always fubtraacd. The Difference 
iherc^orc, being added to, or fubtrafted from th^ 

(^ % |La4i«l 
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Radical Anomaly 17; 6f3c. gives (as above, in Ac 
Mean Place of the Sua) the Anomaly for the 
Time required. 

I F the Number for the Anomaly againft the 
Remainder is gpreater than ihofi againft the Quo- 
tient, the JDifierence is to be fubtraded i otberwifeJ 
added. 

The RegrefEve Method bcinjf e^dently cleared 
up, I (hall proceed, with finiftiing the Cakttlus- 

As theMbnth for which thtSuti sPlace is rcquhrM, 
\sjanuarj the Firft Day, at Noon, and theYear not 
being Leap- Year, the Mean Motions anfivcring to 
the Second Day in the Kadix, muft be taken, m 
thofe for the Mean Place, being 9 Signs, 22 dej 
13 min. and 25 fee. and thofe for the Anomaly, 
6 Signs, f 3 dcg. 58 min. and 51 Ice. The Num- 
bers againft 2, the now Quotient; are ; rnin. 38 
fee. and 3 ; thirds, for the Sun's Mean Place, and 
are to be fubtraaed: Then againft i, theRfr 
mainder, are 14 min. 19 tkc. and 43 thirds alio 
to be fubtraded : Their' Sum therefore, viz^ 17 
inin. 58 fee. being fubtraded from theRadid 
Mean Place, as above, gives 9 Signs, 2,1 deg. Jj 
min. and 27 fee. SunV Mean Place for the T\U 
requir'd. 

Next, for the Anomaly, the Numbers an- 
%ring to 2, the Quotient, are 4 mih. 27 fee to 
be added ^ but thofe againft the i. Remainder, 01 
Year from Leap-Year,i5 nwn. 20 fee. to be fubtra 
aed,theirDifference,i;/>i.io min. 53 fee. being fub- 
traded from the Kadical Anomaly as above, givei 
6 Signs, i; deg. 47 min. and y8 fee the Ano- 
maly alfo for the Time required : Proceeding as ifl 
the preceding Examples, the True Place,^^. wil 
be as in the following ^aVlatiire ; to which is alfi 
added, that for the Second Day of the laid Monrt 
and Year. Tab'laturh 
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TAB•^^TVilB of the CAlaCVhVS. 



Equal Time 

~ 7Ye.iRad. 

1729,74111/47 '• 
Eqn. ® Cent. + 

Tr. PI. Eq* Ti. 

Eq,Tim€4">*53" 
Dufo -^7 9 



® Me. Lon. 
S. <^ ' /' 

9 22 13 25 
17 38 

9 ai 55 17 
28 19 

9 22 23 4<5 



Anomaly. 

<5 13 58 51 
10 5? 



I 



^ 13 47 58 
9 ai 55 ^7 



Subc. from 
© Me.Place 



387 29i©Apag^^ 



+ 9 i 



Depending on O Anomaly. 
Ditto I *<-« Place « 

5q' 58'' after it ^orn* J^pfarent Time. 



Equal Time. 

173<^» January 3. 
— 7 Ye. ^ Rad. 



I© Me. Lon. 
5 o ' 



1729, 74>fi/4ry2. 
Eqo. © Cent, -fr 

©Tr.PI.Eq.Ti. 

Eq.Time+i' o'' 
Ditto -f- 7 25 



9 25 



// 

9 2? 12 33 

• 17 58 



9 2i 54 35 
30 17 

9 23 24 f2 



© Anomaly, r 

6 X4 57 59 
10 53 



6 14 47 6 
9 ^2 54 35 



3 8 7 29 



Subt. froni 
© McJ^lace 

© Apog^. 



Depending on © Anomaly. 
Ditto ■ ■ Place. 

50' 34" after 1 1, Morn. 4pparent Tina. I 



It 
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I T will be ncceffary for thofe who calculati 
the Sun's Place for any Scries of Time, always tc 
find the Place of the Apoge 5 which, if it continue 
irbe lame the whole Year, it will he a Pioof thai 
the Work is fo far right. 

E X A M P L E IL 

Let the Mean Place and Anomaly be required 
the Laft Day of December at Noon, preceding the 
Firft Year of the ' Chriftian ^ra^ at which time 
the faid Year ends, and the Enfuing commences, 
in Aftronomical Calculations. 

First, Subtraft i from the Radical Year 
3 7;6 ^ the Remainder, 17355 (Years to go back 
to) being divided by 4, gives 435 for the Quoti^ 
cnt, and 3, the Remainder. Therefore, as it i| 
not Leap- Year, according to the Rule, adding 
Unity to the Quotient, makes 454 ; and fubtrad- 
ing ;j the Remainder from 4, gives i, 1;/%. One 
Year after Leap- Year (wherefore the Year of 
thrift's Nativity was Leap- Year and thus you? 
Numbers are prepared for Operaticw. 
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By- d^p!yirig the fame -Numbers tottieMean 

; j'Jact&-:on dny other refpeftive Radical Mondi 

■' i'wad Day of the Yeai* 1736, you will have the 

,.;' Mean Plactfs for the {^id Month andDay',' in 

' the Firft yieaf of Chrift accordingly .^ _ , | 

^ ~: fe ^Examples, ^e Mean Places at the 

';.-" the Day onlylhave hitherto Jjcencoft- 

r:.. Bm'if it be required for any Hourw 

^; - 6?ir. iof the laid: Day, you nliift Calcc- 

■1 '■'- Mean Plaus for the faid Day, Hour, 

. fffic. irithe Raiiical Year 1736 ; -when 

'^ the Numfocrs i^quifrtei before, to reduee them 

froiri the'Nobn of the fai^ IVy» tQ that of 

' the feme Day of the Month. in ijny other Yeaf 

^ required, will reduce this' laft Calculus alfo, to 

'C- ■ the feme Day of the Month, Pour, tf c» in tht 

r . Year fcguired, as was the feid Calculus in the 

;;-. Radical: Year. ' *: • 
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, EX A M P t £. 

• .1 ' 

Let It be rcquird, to calculate the Place of 
he Sun, on Dpeember i±^iji% at 5 h. 27 mifi. 

^. iir. or Afternoon. 

» 

^ A B L''^.U KB. 



Iqual Time* 

Hour 5 . 4- 
Min. 27 -|- 



tcariRid.-- 
qn. © Cent, -^ 



) 



* 
True place 



3u. Time ^ 
» ii 



. ■■■ 

Me. Long. 10. Me. Ano.J . 



S. 

9 % 1% 21 6 
II 19 a 

I o 32 



9 i iS 45 )8 
18 t9 17 



S. 

9 13 59 51 

11 19 

< » 

I II MX * ■»— — 



5 14 ^f? »7. 
ao 4M 




9 ^ 41 i tvj g 17 nl® Apoge. 
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t H this Example^ the Thirds are made nfe of 
which, in the End, if undier 50 fas before ob 
lerv'd) may be negledcd : if above 50, the Sc 
conds are made One more for them, £?ff. but it 
the Anomaly, they arc altogether neglefted, beinj 
there of no moment. 

Th u?, having given Ei5a<|pfes in all Cafe 
requifite for determining the Place of the Sun, 
ihall next proceed to thofe^ for the Moon, froD 
theft New Tables, digefted according to Sir JJm 
Newtiuh Theory. 

The Principles on which the TaUcs of tU 
Mean Motion of the Mooh^ the Apoge and Node^ aii 
built, are the fame ^^Jth.thofe of the Sun. 

It i^ to be obferv*d, that the. Numbers hcJ 
againft the Remainders, or Years after Jjeap-Yeai 
are always to be added, excepting in the No^j 
which, like the Anomaly of the Sun, has a regrd 
five Motion. _ ^_., . .. 

The Reafon is, that in a common Tear < 
!j6j Days, the Moon, fuppofing her (as before (! 
the Sun) in the firft Point of jiriesy. vill, by h 
Mean Motion^ over and above her Rcvoluiioj* 
have mov'd 4 Signs, 9 Deg. 23 min. and 4I0 
beyond the faid Point, at theExpiration of thcfal 
Year 5 which therefore muft be added to the fi 
Point, in order to obtain her Mean Place. 

The Mean Motion of the Moon for foi 
fingie Years, is 5 Signs, 7 Deg. 32 min. andi 
<ec. as may be found, by adding together tl 
Numbers againft 3, and i, in the Remainder 
but every Leap. Year having a Day more add 
thereto, there muft alfo the Motion of a I> 
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ic tafeen III, ^/fe. is^-^-of-'jjr^'; which atf- 
icd to the aforelaid Eoiiffingle Years Motion; 
nake 5 S.' io^ 4.2''49^'^ the ;Motion for everjr 
Leap. Year i which you find in the TaWe of her 
Mean Motions ^iX,C :The litc;e is to bcunderftood 
)f thp Apogc ; alfo of the Nt)de, with regard to 
ts Regr'eflive Motiohf ^ - • 



^ . J ^ • 



A s E^arrijile^ ^beft conduce to clear tip'thefe 
laltuli^ t fliaHi .'(as before of the Sun) ,havc' im* 
neclrate xecotirie theretOt " ^ ^ * '.-'•' 
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Let the Moon^s Place berecjuir'd, Decemhiz^ 
(7385 11^5 ho. «7' P.ilf. 

For /i&^ R?;/? Equation of th Moon. 

TH E Moon's Mean * Place, D^r. 12^1 73.6, at ♦f^/V^Ta. 
Noon,6^r. is, $S. i4Deg. 2'; nun. ^and 44t>'iature 

ec ; that of the Apogc, oS. i Deg. 8 min. J*^ ^"^^/^ 
md 57 fee. and that of the Node, j S, 22 Peg.^/^^„ /4, 
; min, and 59 lee. m u/ > , 

Next, As there are two Angle Years from; ^c. tvjty 
he Radix.j which are to be taken as Remainders,^ !?f^ !f ^^^ 
as before of the Sun) ^ainft which, asluch, you **' *^*^ 
lave 8 S. 18 Deg. 46 min, and 7 (cc. for the 
i4ean Motion of the Moon ^ 2 S. 21 Deg« 19 min. 
nd 41 fee. for that of the Apoge ^ and i S. & 
)eg. 39 min. and 26 fee. for that of the Node ; 
fhe two former of which, being added to, and the 
itter fubtraded fron^ the relpedive Radicals,^ 
ive the Mean Places on ^be faid Dec. i f , as above^i^ 
75^, viz. 2 S. 3 Deg. 9 min. and 51 fee Moon'a 
(ies^n Place 428. 22 Deg. 28 txxku and 38 fe^ 
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fwf tbe Apogc ; 9od 4,S..i^Deg^ zs mia, aii4 ; j 
ffjc. for that of the Node; 

N£XT, With the Soo^s AoomalyyeQtriog tbeTa 
bles for the FirftEquatiod^qccorflii]^ to e^ rdpec* 
pvtif$k;fnz,M(mJitKjipqge fmd thej^fe&^operati^ 
^ ^lore, infignating fer the Strn'sCentre^yoa wil 
have (as each pdrticoIarTabk dire As) die£qoi< 
tion, I mill. iS iec. to be added to the Mood'i 
Mean. Places orljanffvodcj ^min. ifficR 
be (ubtra&edfiromt^tof tbeAjx3ge;aadii^ 
3 iec tolie added to tliatof the Node: Jini thii 
is caird, the Rrft Equation of each i whkh' nod 
gives 2 & 3 Peg. i^min. and 9 iep. the Mca 
Longitude, 2 S. 22 Deg. 26 niiii. and 2f ftc i' 
poge9.ai^4& isppg- 26 min. ^id ^ iec fci 
tte Node; - /• * ^ 

Before yoo can proceed any £urtber, i 
True Pkce df the Sun, ^c. muil be had £1 
the iame Time with that of the Moon r^ 
qair'd ; which, indeed, is the BaGs of all \ d 
therefpre is plac'd ^rft, as in the Sak^Iafurf. 
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* 
» 

For. the- Second Equation p/ fbe Moon* 

■^Ubtraft the Apoge thefirft time Equated, from 
) the True Place of the Sun ; the bifference 
ves the Nuihbers^witb. which you mufi: Enter ^hc 
tbU of the Second Equation of the Moon i and ir> 
le fame Coli^mfi with' the Sign^ either at the 
ead or Bottom of the 'Table ; and aeaihfi the 
'egree, &c. in the Side thereof you will have ai^( 
quatiori ; and alfo againft the iaid Equation,, an 
icrenvsht, ivhich miift'be proportioned^ as occaGon 
quifcs: All which, in /this ^Equation, 'may be 
3ne, as it were, by Infpe^Ion. . . 

* » • ^ 

In the prcfent Example, the Place of the Apoge 
le Firft time Equated, i$ z S. 2z Deg. 26 min. 
id 25 fee. which (ubtra^ed from^ the tn^e Place 
f the Sun, viz. 9 S. i Deg/ 47 min, and 7 fee, ' 
ves 6S. 9 Deg. *2p"min. and 4.2 fee. In the 
'able, againft 6 S. 9 Deg. are i min.' 6 fee. and 
>ainft 6S. ^10 peg. are i min. 13 fee. *rheir 
iifferfcnce iis 7 fee. a' proportional Part pf which 
I uft be taken for the 20 min. 42 feconds, above 
S. 9 Deg. which being about one third Part 
' a Degree, therefore one third Part of 7 fe- 
mds (which let be 2 feconds) muft be added 
IS It was an Increafe) to i min. 6 fee. which 
akes I mih.^S fee. ' 



I* T^e Difiance being of ten made ufe of in the Calculus, the 
\tes and Seconds thereof being reduced t$ an exa^Decimal, are 
*,d in the Tab'Jaturc, thereby favlng the tnubJe efifien tar 
the fi^mc out of the Tsible 9 s 
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N E X Tg The Increment a|;ain&the (aid 6 Sign 
9 Degrees, is found to be 7 leconds (the Fropa 
tioning in this Cafe, being of no moment ;} whic 
faid Increment requires alfo to be proportiool 
thus : Firft, in the little^ Table for that porpci 
take out the Number apfwering to the Sun's pre 
fcnt 'Anonialy. Then the Froponion wiU al*i; 
be; As it J the greateft Nun^ber in the Table, 1 
to the Number thus taken oqt ; fo is the Incn 
ment before found, in the Firft Table, to theprt 
fent Increment : Which b^ihg added to the \^ 
met 'Equation, and this laft Refult apply'd ai Jl 
Table direds, to the Mooq's Place, the Firft tioi 
Equated^ . gives her Place ^uated the $cc(4 
time. * 

I K the prefent Example, the Numb^ anf^^ 
Ing the pre(ent Anomaly, ipiz,. ( Signs, 2; U 
grees^ (^c. is 22, the greateft Number in ^^ 
laid Table i con&quently^ 7 Seconds, the Inc 
ment before found, will ftlll be 7 Seconds, ai 
firft ; the which added to the Equation at i 
found, ^iz. I min. 8 Ice. gives i min. 15* 
which, as the Table direds, being fubtraded tA 
the Moon's Place the firft time Equated, q 
2 S. ; Deg. 1 1 min. and 9 fee gives z S. 3 D^j 
9 min. snaj ^iec. the Moon's Place thi &c(^ 
time Equated 
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Rrtbe ^ird Equation of tbc Moofk^ 

^Uhtraa the Firft Equated Place of the Node 
^ from that of the Sun ; with the Difference 
Dter the 4abk of the third Equation of the. Moon i 
gainft which, oc. you will have an Equation ; 
^hich apply'd, as the Table direds, to the Moon's 
lace the Second time Eqtiated, gives her Place 
Squated the Third time. . 

... ' 
I N . the frefent Example^ the Place of the Node 
iie Firft time Equaited^ is, 4JL i ; Deg. 26 min. 
nd 8 fee, and that of the Sun, ^S. i Deg. 47 
\m. and .7 lee* The Difference is, 4 .J. 1 8 Deg^ 
c min. and 59 fee. Againft which, in the Tal^iff 
or the third Equation^ are 47^1cconds, to be fub- 
raded from the Moon's Place, the Second time 
Equated, f;/z^ 2%$! ; Deg. 9 min. and .f4.iec. 
rhich gives 2 iS ; Deg. 9 min. and 7 (ec. for the 
^lace of the Moon the Third time Equated. 

For the fo^th Efuatim of the, Moon, 

FR 6 M the Place of the Moon the Third 
time Equated fubtraft the True Place of 
he Sun, jefejrving the Remainder. 
Next, .From the Place of the Moon's Apbge, 
he Firft time Equated, fubtrad that of the Sun's 
Ipogc. With the Sum of thefe two Remainders 
rejedirig the Circle, or 1 2 Sighs^ if they exceed 
:) Enter the Jabk of the fourth Equation of the 
^n ; againft which, ^c^ you will have an Hqua« 
ion ; which order'd as the Table direds, gives che 
^lace of the Moon the Fourth time Equated. 
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I N tne pf efent Exahiple, the l*lace of thcSun, 
n)iz. 9 «Sl I Deg. 47 min. and 7 ieQ being fub; 

traded from 2 S. i^^S- 9 ^^"« ^^^ 7 ^^^' ^ 
Place of the jl^obn the Third time Equated, g'OT 
j; S. t Peg. 22 min, and o fee. 

N fi X t; 3 S. 8 P6g. 1 7 min. and ; i fee. the 
Place of the Sun's Apoge, being . alfb ftbtrtded 
^om 2 3i 22 Deg. 26 miwind 2/iec.ti^ePlaceol 
theMoon^sApoge theFirft timeBqnattd; gives 11 i 
13 Deg.. 18 min. and54fec. Both which Remain 
derSjtpe Circle being rejeded, gives 41S'. 15 Deg 
to min. and 54 fee. AgJlinft which, in the TaW 
of the Fourth Equation of the Moon^ are, i min 
42 fe^. to be lubtraded from the aforelkid Plad 
of the Moon, the Third time Equated, ^^/i. li 
3 JDeg. 9 niin. and 7 fee: which gives 2 A y D^ 
^ min. and 24 fed the' Place of the MobA, the 
Fourth time Equated. 

Tor the Second Equation of the Moons kpo^t. 

WI T H the DifFereoce, or Diftancc of the 
Apogey the Firft time Equated, from the 
Sun, you muft Enter the Table of the &cd 
Equation of the -Appge ^ igigainft which, i3t. pro- 
portioned , if requiOte (and which Pfo^rtioil 
morft here be verjr acurate,) y6\i vi\Vt hive at 
EquatioA , which added, or fukriEU9:e,d, ' as thj 
Table direAs, to, or from the Firft Equatei! 
Place of the ^ip^ge^ givei. tB'ePl^cc of the Jff(%(\ 
ihc Second time Equated 

• • • 

I N the prefent E)cample, the jftirefaiid Di- 
ftance {yide the &coiid Ml^jiiam^ U tfA'^Deg; 
ao min. and 42 fee. The zo min. 42 fee. reduc'd 
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* an exadk Dteimal^ or taken out <>t thfe Table^ . 
is .345-. Then in the Sal/le of the Second Et^ua-^ 
Hon of the Apoge^ Againft 6 iS. 9 Deg. are, 3 Deg. 
] ;ninutes 9 and againft 6 S. 10 Deg. are, 3 Deg« 
28 min. and 27 feconds : Tiie Difference is, z6 
nin. 27 feconds ; the Decin\al of which, taken 
)ut of tHe Table, is, .3408^: Whence the Pro- 
)ortion will be,As i^ : .341 *: : .345 : • ii'7645 5*;>.P.^fJ 
^hicfi being fedut'd, will be found to be 7 rniri* 
: (econds fere ; which being added td 3 Deg. 
I minutes, agSinft 6 Deg. 9 mihutej, £^c. (as the 
ame wai inctfeafing) gives J Deg; 15 min. and 
(ec. for the Second Equation of the Apoge i 
ehich added, as the Table direds, to the 
4poge^ the Firft time Equated, ^y/j^: 2*S iiDeg. 
;6 mifH. and 25 fee. gi^es 2 5*. 25 Deg. 41 min.' 
nd 28 (tc. for the Place of the ^poge^xht Second 
ime Equated. 

IPoT the Mean Anomaly of the Moon. . 

rp R O M the Place of the Moon the Fourth 
[7 time Ei^uated, fubtraft the Place of the 
loon's ^ipogej the Second time Equated; the 
emjfiflder is the Mean Atiomsilf of the M6ofi 
lUght. 

I N the pfefent EMmpte, the Placd of the 
[con the Fourth time Equated, is, iS. ^ t)egi 
min. and 24 feconds ; from which fubtfaCting' 
S, 2$ Deg. 41 min. and 28 feconds, the Place of 
le Moon*s Apoge, the Second time Equated, the 
em^irtder^«^'i» US* 7. Deg. :iy *nia and 56 fe^ 

8 condsi 



1 3 6 Th Cmpendioui Aitrotiomer* 

cotidsj' is the Mean Anomaly of die Moot 
Ibught. . , 

For the Elliptic Equation eft be Moon^, 

\AT I T H the Mean Anomaly of the Moohj 
• enter the Table, titled, i'be Mean EllipticB 
quatm thereof ; from which take out the Nuoh 
bers anfwering to the faid Mean Anomaly j 
which Numbers will be the Mean Elliptic £qua« 
^cm fought. 

Next, The aforefaid Difiance of the Moon'$ 
Apoge the Firft time Equated, firom the iSQii) 
mufi be prepared in the manner following^ m. 

Let the fame, if under. 3 Signs, 6^r* be re* 
duc'd to Degrees, which will then be prepar'd ac* 
cordingly. 

I F the fkme be abbve j, and under 6 Signs, 
fubtrafi: it from 6 Signs 9 the Remainder 
reduc'd to Degrees, will alio be accordingly pre- 
pared. 

I F it exceeds 6 Signs, fubtra^ 6 Signs there- 
from* The Remainder, being ordered according 
to one of the two former Precepts, as requiCtej 
gives the prepar'd Degrees, ^c. required. 

Lastly, With the Mean Anomaly, enter 
the Table, titled, tb^ Rjeduilim of tte Mean El" 
lipricj to the ^rue Elliptic Equation of tbe Mmu 

W H 6 N in the Colui^n anfwering to the f^ 
Mean Anomaly, and agaioft the aforefaid pre- 
par'd Number in the Margins, or outfsr Golumol 

citbd 



to the right or left hand, yo^ have^ an £^ 
quation ; which added to, or fubcrafted from the 
^ean Elliptic . Bquaclon before found, give; th^ 

True Btiiptic Equation rcqpirU 

I . • ' 

I N the prefeiit Example, the Mean Anomaly 
of the Moon is, 1 1 S. 7 Deg. 25 min. and 56 fee. 
In the Table of the Mean Elliptic Equation^ a- 
^asnft II & 7 i)eg. are %, Deg. 20 min. ^nd 44 
^Gonds ; and againft 11 S. 8 Peg. are, ^ Deg. 
^i4tmnw and^ 5; fee The Diiferenc^ i% 5 min. 
^51 fee. or 351 leconds» 

Next, The pecimal of 25' $$'^ is, 4J?f^ 
which multipfy^ by 351^, gives i$z'f feri^ viz. 
>t/ ^±^\xo be lubtrafted (as the (aid Equation was 
4iecreafing) from 2 peg. 20 min. and 44lec. againft 

I I S. 7Deg. of Anomaly ^ which gives 2^. 18' 1 2^ 
Mean Elliptic [Equation, to be added, as the Table ^ 
direfts, to the 'Fxxirth Equated Place of theMoon > 
But, <as before) tUere is required a Prcfthaphere- 

fis fbr the Redu&ion of this Mean to the Tru^ 
J^iptic Equation required, tQ be obt^n'd, thus : 

I N th'c prefent Exanlpfe, ilie Piftance of th^ 
Moon's Apoge, i^c. from the * Sun (6 Signs, as 
before noted, being *reje<ft€d> is, 9 Deg. 20 min. 
and 42 fee. and the Mean Anomajy as before, ti S. 
7 Deg. 25 min. and 56 fee. In the Table for the 
kedufiion $fthe Mean BUftic Equation^ &c. to the 
true, againft 8, the next kfa Marginal Number te^ 
the prep^x'd Degree, afid in theColjamn of ii S. 
6 Deg. the nex^t Itfs pegret alio of the Mean A^ 
no^aly, yoci havf 25 min; 56 fee. aUb againft id^ 
the ncKt greater Marginal Numbtr, to the prepared 
Degree in the Column of the laid 11 S. ^ Deg* o^* 
Ai^^mafy, yai| b^ve 25 min^ 2^ iec. - TheDi&rence 

S 2, Q^ 
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oftheie two is 30 fee and the Decimal of 20/41*^^ 
belonging to the prepared Ntimbc^'^oat of theTabI 
i3c, is .34i ; the Proportion will therefore be, As 
the Difference between S and 10 Y the Ottter, 
Marginal Numbers) is to ;o'', (the Difierence 
the Numbers anfwering to the laid Marginal Nunv 
' hcTsJ^c.) fo is i9. 54 J, (the Difference between tl 
lefler Marginal Number, and the true prepar 
JJumber,6j(;.) to x&^ ; which fiibtraded ftp 
2f min. 56r$c. gives zf inin. ;6i€C. the tr« 
Equation aniwermg to 1 1 S. 6 Deg^ . Anomaly, 
and 9 Deg. 20 min. and 42; fee the true prepar'^ 
Npmber, as befof e. 

Next, As the Me^n Anomaly in the prefeii 
Example, i$, 1 1 S. 9 Deg. 25 min* and 56 fee thi 
iame Proportions as before, muft be made ^il 
the next greater Anomaly, viz^ ^^^ 9, Deg. the 
Table being calculated to every ; Degrees of A< 
nomaly ; and thus, againft 1 1 S. 9 D^. and alH 
againft 8 (as before, ^/.) is 22 min. 45 (ec and 
at the fame time, againft 10, is 22 min. 17 Tec 
Their Difference is a$ fee when the Propordo^ 
Casbefore,yr.)will be,As 2® :28":: i^.;45: i8.8ji 
pr 19'^ s which being fubtra&ed, for ^e atove 
reafon, from 22 min- 4$ fec« gives 22 min. ii\ 
(ec. for the T(:ue Eqoatiop, ^t ix S. ji Deg. 0^ 
AuPmaly* ': I 

Lastly, The pifierence of tbefe two laft 
Equations is 3^ lo^, of ipp" decreafing, viz^ in 
Three Degrees of Anomaly, from 11 S. 6 D^ 
t;Q 1 1 8.' 9 Deg. But the Mean Anomaly in the 
prefent Example , i?, i i a 7 Deg- ay min. and 
56 fee. TheDi&rence between whidymd the nejt 
foflf^r in thtJabte of RedUiiiionfiiCM 1 Deg. Zf m^ 
and j< fe?. The Decimal of «j' s^" i^ 4^^' 

Where- 



rhereforcjthc Proportion will be, If 3 Decrees of 
nomaly decreafe 190 Seconds, what wiU h^%i 
jcreafe ? Which will be found to be 90 Secbnds^ 
• I Minute. 30 Seconds 5 ^hich fubtraded, 
it was a DArreaife, ffoni''25 min. ;6 fee. bdbre 
und, gives 24 min. 6 fee. to be added, as fhe 
ablp dire^s, to the aforefound Mcaii Elliptic j&- 
iatiosi/5z;tft^ a Deg. 18 min. and tafec. whidv 
vcs 2 Peg. 4.2 min. and 18 fee. the Ifue'EI-^ 
)tic Equation required s ^hich, ac^ordin^ as the 
able of the ilfi^^» Elliptic Equation before dired« 
I, being added to the Place of the Moon the 
durtb time Equated, wz^ 28.; Deg. 7 mia and 
|.fec. gives zS. 5 Deg. 49 min. and 42 iec. for 
e Place of the Moon the Fifth tirpe Equa^ 

I T may be obfervVl, that ^hefe Eqiiations bc- 
minute, their Proportions appear almoft at 
: For the Marginal Number diffisring always 
f 2, half of either the Second or Thfrd Term 
the PrpportibD, multiply'd into ^he other, givei) 
Q Anfwer, ^c. [j/ide (he foUpwing tablet.} 
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Di^t^nces 
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a ® and leir. Marg.Numb. 
HalY afarefald Differences 



^— ii^ii I fci 



Bq««itidns fubtraA -^ -- 
Eqns.fr, Dift.Apo. J a-© 



30 



' 1.345 
(Mult.) 15 

ao" 



15 3^ 

( * I » 



Dij^dittd togr, and leJf.Ano, 
OlE cr. and lelF. Anom^ 



3' 10 



■ 1 1 1 »» 



i<;/3<i" Icfs i' 50" gives 



multip. by 



Tr.Equac. 
+ H 6 



Me.Ano, j 
%^ S. 9^ 

O ' # '/ 

o ai 45 

o 22 17 



18 



t.345 
(Muh.) 14 

M 

O 22 26 



or 190' 



.4774 
190 



* The Decimal in this Equation is omitted, thar 
the Mean Anomaly being made an Unit; whkb is mi 
of Curiofity than Uie, and woujd have been.buc a 
cond odds, if this had been made an Unit alfo» 
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%T the Variation^ or 6ih Equatim ^f the Meim, 

FR O M the Place of the Moon the Fifth time 
Equated^ fubtraa; the True Place [oi the 
iin: With this Difference enter the Table, titled 
8 above i where you ouift operate with the rclpc- 
kive Numbers, in all refpefts, as bef>re, in the 
econd Equation ^ which will give you the ?lacQ 
F the Moon the Sixth time Equated. 
In this Equation, wbej?e you entfr with the 
an*s Anomaly, as the Niimbers are greater than 
I the Second Equation, 1 have given a Table of 
»e Decimal Multiplicacofs ^ which taken ^o»t i(» 
le fame manner, againft the Sun*s prefent Ano- 
laly, as above in the Integers; and by which 
tpltiplying the Increment before found in the 
able with the Dlftanee of the Sim from the 
[oon, gives the Increment proportion'd« ^s re« 
lir'd. 

I N th? prefent Example, the, Sun's True V\aq% 
z. 9 S. I Deg. 47 min. and 7 fee. fubcr^^^dl 
3m the Fifth time Equated, w^. z S. $ Deg, 
) min. and 42 fee gives y S, 4 Dcg. x min. and 
[ fee. Againft which, in the Table^ are, *4^ ^^^, 
d 2od^' Increment* 

Next, Againft the Sun's prefent AnomaJy in. 
; Table for the prefent Increment, Sc. the De- 
nal MuhlpUcator is. Unity ; by which, mutti- 
ing the aforefeid locrernefit, vtz». ±o6'U it will 
the fame as before (as it was in thQ S^o^d 
uation ;) which being therefore added to the 
uation at firft fouttd^ <9;j&. z6' i^\ give^ 29' 
'', to be ftibtQiAed, as the Table dire^s^ from 
', Place of. the Mopn, t^e Fifth tim^£qu^ted. 
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m7^ 2 S. 5 Deg. 49 min. and 42 fee gives 2 
5 Dfeg. 2omin. and ij iea tBe Place of & Moo 
the Sixth time Equated. 

For the Seventh Equatieh (f the MaoL 

i 

FROM the Place of the Moon, the Seven 
time Equated^ fubtraft the Trde Place ( 
the Sun ; with thts Diftance enter the Table i 
the Skventb Equation of the Moon i and againil d 
liune, you have sin Equation ; which added ( 
febtra&ed, as the Table direds^ gives the FI2 
of the Moon the Seventh tinfe hquated ; whit 
is her Place in her Orbit. 

E X A M 1? L E. 

4 

I N the pK&at Example, the Svafs Trde Plad 
n)b^ 9 S. I Deg. 4^ liiin. and 7 lee. being fub 
Aed from the 5ixtl^ Eqoated Place of the M( 
viz. 2 S. 5 Deg. 2omin. and i; fee. gives ; 
9 Deg. ; 3 mia and 6 fee. Agairfft Which, 
die Table of the Seventh Equation of the Mhn, y 
have i^ 2'^ to be fubtraAed frc^m the Place oft 
Moon, the Sixth time Equated, vi%. 2 S. 5 
20 min. and 1 3 (econds ; which gives ^S. j 
19 min. and i (ec the Place of the Moon^ 
Seventh time Equated. 

B c F o R fi her Place can be reduced to the I 
cliptic, there muftfirft be found the True Placed 
Node. Thus, 

From the Sun's True Place, fubtfad that 
the Node the Firft time Equated ; with this Difi 
rence^ enter the Table of the Seeend Equation 
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he Node^ and Inctinatim of the Limit ^ &c. A^ 
;ainft which (proportioned, as in the other Ex* 
mple) you wijl have an Equation , which added 
0, or fubtraded from (as the Table diredsj the 
forefaid firft Equated Place of the Node, give^ 
be True Place requirU In the (aid ^ Table alfo^ 
ou muft take out (proportiqfn*d in the fame man* 
er, ^c.) the Inclination of the Limit« 

N E X tj Subtrad the True Plate of the Nod* 
3us found, from the Place of the Moon in her 
>rbit : With this Difference, enter the ^abh of ^ 
'^duSfion dnd Excefsj &c. taking out the Equatioa 
nfwering thereto, as al(b the Excefs ; which Ex* 
zfs muft be proportioned, viz* As the greateft 
ficlination of the Limit, above the leaft, vi%^ 
7' 45'^^ is to the preifent (taken out of the Se- 
)nd Equation of the Node ;) So is the Excels, 
iken out of the Table, as above^ to the prefent 
xcefs: Which being added to the Simple Ke« 
iiS:ion, taken out, as above di reded, gives th^ 
rue Redufiior) ; which added, or fubtrafted, as 
le Table direifts, to, or from the Moon's faid . 
lace in her Orbit, gives her True Place in the 
cliptic, requir'd« 

t N . the prefent Example, the. Node firft Equa* 
cl, from the Sun, was found (as in the Third 
juation of the Moon) to be 4 S. 18 Dcg. 20 
in. and f 9 fecoods ; againft which, in the fable 
the Second Equation of the Node^ proportion'd^&ic^ 
u have I Deg. 28 min. and 50 fcconds, Equa- 
•n, to be fubtraded from the Firft equated 
ice of the Node, vi7^ 4 S. i ; Deg. 26 min.and 
^conds 5 which makes 4S. 11 Deg. 57min. 
i iSieconds, the True Place of the Node 

X required j 
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requir'd ; and the Inclination of the Limit in the 
Table, at the iame time, is lo' i'^ 

Next, From the Place of the Mooifinhct 

Orbit, wft* 2S. s ^^g ipmin. and ii feconds 

fabtrad the aforeiaid True Place of the NodeJ 

*uiz. 4 S. 1 1 Oeg. 57 min. and i8 feconds , witli 

the Difference, "viz^^o S. 2; Deg. zi min. and n 

feconds, enter the uable ofKjcduSlicn and Exccjs: 

againft which, for the Simple Redadion Equati' 

on, you have 4^49'', and alfo 35'' for the Ej 

ceis ; Which Tabular Excefs is to be proportioD d 

as before direAed, As the greateft Inclination^a'ii 

17' 45'',is to the prcfent,io' 1''; Sois3f^t!x 

Tabular £xcei5, to 20'', that fought: yNhio 

bieiog added to the Simple ReduAion i 

quation, viz. 4' 45'', gives s^ 5'\ for the Vsp 

lion of Redu^ion and £xceis, in the laid pr 

Example : Which being added to the Place 

the Moon in her Orbit, according to the Dire 

on of the Table, gives zS. jfDeg. a4min. ^ 

16 feconds, the True Place of the Moou in tci 

Ecliptic, ra]uir'd. 

O R, If the Produd of the prefent Indinati 
of the Limit, and preient Tabular Ex^s 
mukiply*d by the Conftant Fador .of6af, y 
will have the proportioned Excefs requited. 



I 
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Vir tbi Latitude of the Moon. 

■ 

%7ir I T H the aforefaid Diftance of the Node, 
the Second time Equated, from the Moon 
in her Orbit, enter the S'al^le of tie Moon's Lati* 
tude^ &c. taking out the Simple Equation againft 
the fame (proportioned, ^c^ as alfp the Incre- 
ment ; which Incr^rttent muft be proportioned m 
the iame manner, and with the fame Numbers as , 
before in the Excels ^ which Increment fo propor- 
tioned, being always added to to the Simple Lati- 
tude, gives the Moon*8 True Latitude fought. 

I N the prefent Example, the aforefiid Diftanoc 
of the Node from the Moon, is, 9 S. 23 Deg. zi 
mia and 5; feconds j againft whidi, in the Table 
aforefaid ("proportioned) you have 4^ 35^1''', the 
Simple Laairude South Defcending j alfo 16' i?'^'^ 
for the Increment 5 which proportioned, as before 
in the Excef*?, gives 9^ 11''^ which being added to 
the aforefaid Simple Latitude, <viz». 4* 45' I'^y 
' gives 4^ 44' 1 2'', True South Latitude Defcending 
of tbe Moon required* 



T a . Tot 



y. 



» ^ •■ 
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For the Eccentricity of the Mooji. 

/ \^ I T H the aforefaid Diftance of the Apoge 

the Firft time Equated from the Sun, Entci 
the ^abie of Eccentricities ; where opef lating witi 
thofe Numbers, as in other Equations, ^cs yoi 
will have the Eccentricity required. 

I N the prefent Example, the laid Diftana 
has been found to be 6 S. 9 Deg. 20 min 
^FiJe r^#and 42feconds ♦, and the Decimal of the lomifl 
^**'^*" 4a fee. .!j45r. Againft 6 S. 9« is 66392'^ and againl 
6*^ 10' 66192 ; theirDifference is no, decreafing 
which, being mukiply'd by .345^ gives !}8 fen 
which being iubtraded from 66302 (as it wasde 
creafing) gives 66264^ the Eccentricity requir'd. 

For the Moo'^s Horizontal Parallax. 

■p N T E R the Table thereof, at tto 
> greateft and. leaft Eccentricities, with the 
Mean Anomaly of the Moon before found -, a- 
gainft which, find th'e Horizontal Parallaxes to 
the laid greaieft and leaft Eccentricities, and takd 
their Difference : Next, fubtrad the leaft Eccen- 
tricity from theprefent. /Then, As the difference 
of the leaft and greateft Eccentricities, is to the 
(difference between the leaft and prefent Eccentri- 
cities ; So is the aforefaid difference of the Hori- 
zontal Parallaxes,' to the prefent Difference there* 
of: Which being added, orfubtraded^ asthe 

nature 
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iture of the lame requires, gives the prefent Ho 
sontal Parallax ibught. • 

EXAMPLE, 

In the prefent Example, the Mean Anomaly 
the Moon is, ii S 7 Deg. 25 min. and y61ec. 
e Horizontal Parallaxes anfwering thereto, are, 
|.' 8'', and 55' 17', and the Difference, 1^9^' 
icreafing. The Difference between the greateft 
id leaft Eccentricities, which is a conftant Qjian*- 
:y* as in the Table, is, 234.54 5 and the Differ- 
ice between the leaft Eccentricity, WJ&. 43319, ' 
id thi^ prefent, before found, viz. ^6264, is 
2945 : Then the Proportion, as above, is, 
s 2?4J4 • 2*945 • ' 69'^ : 6S^^ fere ^ Which,as it 
decrea^ng, being fubtra&ed from the aforeiaid 
f min. i7lecond!8, gives 54 min. 9 feconds, 
e Horizontal Parallax required ; fuppofmg the 
[pon to be in the Syz>ygysj viz. in the Conjundif- 
1 or Oppofition : Ocherwife, from the true Place 
• the Mopn laft found, fubtra(5l: the true Place 
' the Sun 5 with this Difference, enter the 7able 
r the Horizontal Parallax out of this Syzygys ; 
im whence taking the Decimal Multiplicator, 
id multiplying the prefent Horizontal Parallax 
tereby, gives an Equation ; which muft always 
5 fubtraded from the Horizontal Parallax before 
tund, for the Syzygys s which Remainder will 
len be the true Horizontal Parallax, required. 
I N the prelent Example, the Decimal Multi- 
icatorwill be found to be .383 5 by which mul- 
plying 54'.! 5, the Horizontal Parallax in tfap 
?^ro before found, the ProduA wi !1 be 2 1 '*ferei 
bich fubtradked from 54' 9'', the HorizontaJ Pa- 
llax in the SyKygy^ gives ^3^48^', the true 
orizontal Parallax required. 

fir 
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* 

Tor the Horixautal Semidiameter of tbc Mm. 

AS the Mean Hori2ontal Farallax^ 5 7 m 
3 o feconds, is to the Mean Horizon! 
Semidiameter, 1 f min. 45 feconds ; fo is t 
prefent Horicontal 'Parallax, to the prefenc Ho 
zontal Semidiameter* 

A s the Mean Horizontal Parallax andSemid 
meter are conftant Quantities ; their RmUOj t 
.274, will be a conftant Quantity : By whici 

{rou always multiply the prelent Horizontal ft 
ax, yon will have the Horizontal Semidiani( 
of the Moon rcquir^. 

I N the prefent Example, the Horizontal 9 
Yallax, 'Viz. ys'.S multiply *d by .274, gw 
'14^.7412, tj/z, J4min, 44 feconds, the Horn 
tal Semidiameter. of the Moon requif'd. 



Tab^^ 
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Ta»*i,aturb of tbemoltCA'LCU'LVS. 



7? 5,Equ.Time. 
)fc.tr.5 27P.M. 



Iqoal Time. 



® true Place 
S. "" • // 

^ I 47 7 



> Me. Lone* 
S. ° ' '' 



17 3 (T, Dfc, 1 2,N«. 5 II 24 13 

Ho. 5 + 2 44 42 
Min.27 4" I '4 49 



5 14 13 44 
irear2.kRad.+ ;8 18 46 7 



i758,Dfc.i2,€^c.|2 3 9 51 
ijl Equition -f-j ' *^ 



■**• 



2 Equd. i^ time 
id Equation -« 

> Equd. id time 
ji Equation ~ 

> Equd. 3i lime 
4/6 Equation -^ 

^Equil4/i&time 
Elliptic Equat.+ 

JEqud. 5/i&time 
Variation — 



i Equd.tf/i time 
"jth Equation 



X 3 II 9 



I 15 



) lyi ean Anom. 
5 ^^ 4^ 3<^ 




+ 




1 


I 

21 


.8 
19 


57 

41 




1 


22 

■ 


28 
3 


38 
I? 



® Apo^e. 
3 8 17 31 



J Node J^. 
S. * ' ' 
5 22 5 15 

Sum — 44"-^^ 



o 
4 



1 3 9 54 

47 



2t 3 9 7 
I 4? 



i 



2 22 25 25 
tf P 20 4.2 

•34 5 
D ApOg, k © 

r 4 15 10 54 

J +3 15. 3 
i a J. Eqn. i Ap. 

3 7 »4!/ » 15 4« 2.8 
2 42 18 C Ap. 3 2.ti. Eqd. 



5 22 491 
•^ I 8 59 2<J 



4 13 25 5 

+ 1 3 



i»— #■ 



2 5 49 4^ 
29 29 



2 5 ao 13 
I 2 



i> 



4 13 26 8 

54 18 20 59 

1 ftNodei® 

J — I 28 50 

i n ldEqn,Kodi 

S ^ »i 57 I 

d Qtr.Pla.Nod 
Inch Limit lo^' 

S" 9 15 ai 53 

i idi ) in herOr^. 






S J 4 a ?5 



U 



5 5 33 <^ 
> in her Orbit |* $ ip n 1 0* > <^'^ti-Eq^ 

R.ed. and Exc.-^- 
) in the Eclipt. 



jM.Lt.^^^^^,^,, 



5M.Lt.7 



JIV.LiX/.So.dcfc. 



» 5 



I 



2 5 24 16 



Idh lwcrtm.16' 17". 
Prffcnt 9' 1 1 ". 

Ecceu^ d($:64 

Hor.Paral.53'48'' 

D^Scmid.14'44' 



4 44 «* 



i^ 



I 



\ 
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For- a Cdnifirmatroo oftlbe Ti^iith- of'\he 




Data of the prefertt Exarifjj)le,'«i;/al * - 

With t|i€| d^fefaid Diftantje of tfre 'Moones^ 
Ipoge, the'^i^liflr ii'me Eqdattd Tfoni the Su^, 
jnter theT^able, titled, CmiftttiKWo-garithm f&r 
be Elliptic BqUcttionof tie M)oriX^\fiC)\;^ "as M- 
ore, of the Eccentricity, mull he tafcen ovx^ and 
roportion'd, as requrfite, ' . ., 

I N the preftnt Example, in th^ faid If^aWfe, 
gainft *6Sign^, 9 Degrees, you finid 9.9423 26' j 
nd agamft $^ Signs, |o Dfegree^i 9.942423 ; 
heir difference is, 97, increafing, &c: which 07 
emg multiply 'd into .;45, the Decimal of the 
ixcefsof the.aforefaid Diftance^ ahpve 6 Signs,^ 

begeees*, aii^es 3; ; whlch^ as' ft was an In-^ 
reafe, being added tof the aforefaid Conftant Ld- Xabl^. 
arithitn,againft 6 Signs, 9 Degreesaii/j^,. 9.941 ; 2 (Suture. 
ives 9.942^^9^ for that in the prfefent Exampife 
.*quir'4. '' ''"' ^'' ^ '" • 



( t • « » 



Next, Tn tbe/^able, titled, A}i Eq^aticn]t9^ 
tlftbe MeanJnomalyof tU ilJfco;^. feek at tl\fe 
lead thereof^ ^e firft Four left hafid Pipits, or 
laces of the afore-found conftant Logarithm ^ 

which Column, and againft the prplent Mean 

tooraaly of the Moon, you have anEquatior^ 

hich, as the I'ahle direds, tn^ft be added to, or 

ibtraded ftomi half the laid Mea» Jkaomaly of 

leMoOfV 

V In 
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•jt tjpi 



>4-W 



In the pffeieot fiumple, the IVfeanAiioi 
of the Moon, w?s. ii & yDcg. aj mia jmd 5I 
!(ecoiids, beu^ fubtraded from the Circle, or 12 
$Sgn^ jgives o S. 22 Deg. ;4 min. and 4 feconds 
Againft which proportion'd^ £^r* and under 9.942 
the Firft four I)igit8 of the Gmftant Logarithiii 
you have i min. 23 leconds, an Equatiop, toU 
added to l^alf of the afore-order'd Mean Anonu 
ly, m%. oS. II Deg. 17 min. and z feconds 
vrhicb give^ pSi 11 Deg. x8 min. an4 ^5 fee. 

I T may be obferv'd in the Cpnflant ^garith 
at any time thus found, that if the Fifth Flac 
b^inning at the fartheft to the left hand^ exced 
f , vizn hf 7, ^» 1^^* you tniA. then ma)ee ti 
preceding Place an Unit more, to enter the TaH 
.vith : But if under 5, iSc, it is then pq he 04 
leded. f •••••'• ^^- • - • '^ 

If the Conftapt Logs^rithm th^ prepar 
cannot be exadly had in the Table, take the ne 
JLeder therefroni, and note the difference ; wh 
\t will be. As the difierenoe betyi^een (he faid li 
liOgarithm, and neii't greater in the Table (w 
is always f ,) is to the aforefaid noted difiereDa 
,fo is f he Difierence pf the Equatfms aiifwerii 
to the faid greater and lefKer I^ogarithms^ to 
^uation'^ which being (alwaysj fubtraifted fr 
,the Equation anfwerine to trie IcflTer Logarit 
«^n the T^blc, giyes the Equation aniwering 
the preferitp>nftant Logarithm ; which muft 
added, or fubtraded, to, or from half of 
prefent Mean Anomaly, as before, Sc^ 



pi^tkm^iikUout Afbpnomer^ ^ 14^ 



Lr A s T L Y^ To the l^angent of half the Mean 
inomaly thus Equated, add the Conftant Lcv« 
arithm thus found ; which will ^ve the Taneent 
f alti Arch ; the whidi being fubtraAed from 
ilf the Mean Anomaly, and the Remainder 
oobled ^ givcf the Tf uo Ecliptic Bquatioa 
^ught. 

* 
• , . .... 

I N the prefent ISxampIe, the Tangent of half 
ie Mean Anomaly thus Equated, «8ias. 1 1 Peg. 
8 thin, and a; ftc. is, 9.3009 li $ which added 
> the.Gonibnt Logarithm before foiind, *tri%. 
*9423599 gives 9.243271, the Tangent of 9 Deg* 
5 min. and 53 fee. which fubtraAed from half 
le Mean Ajfomaly , bef6re it i^tas Equated, 
iz^ ki Deg. 17 min. and aiec. gives i Deg^ 
I miM. and 9 ieconds ; which douhkd, give# 

Deg. 42 min. and 1 8 feconds, the trise Elliptic 
quation requirM, the fame wllli that found, at 
Bfore,'&r. 

This Exanq^e, well underftood and pra«« 
;is'd^ will be found. fuAdueiit for Galcidating th€> 
[oon's Fhce, any^ time forward^ or to comfe.^ 



Vai 2? 
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ifi Calculate i^e Place oftb^^ ^^M f^J timep4 



I « « 






^ tain the Sun's True Place, &c. for the (am 
time with that of the Moon, requi/d. 






* We^t, In -tte Radicai:X^a<^«'7^<i^ *»" 
l)ayW H«itir,j[?i;: T^oir^di 4KdtooiA^he Mi 
Baee& ' an^WeAA^ 'dNrretd^ 7a 'ifvndie -preen 

r* T^H'^B v/4lle IQ^cmberjof .Tean.baftrk firom 

Jl;^ixr^ ni^ jn^^ lefpcdSyrrifB tfgdec^d; as ie 
«f '^e ^^V^tkfjwbich^* enft^ ikelSi^lertf- 

iieiUl . ha«re itbe^' ^iiAmr f <- ivli 
re direded, to thofe befi^ 
in the Radical Year ^^\6, mil reduce the iai 
t6 ttie^ MediT fWe^^ iBc. kor Hmh^ fidbe? Day c 
fhe^Mort^ ticAifyC^^ Mttbe^Y^flr^rtt^iTife^ 

EXAMPLE. 

Let it be required, to Calculate the Moon 
Place on January the zd, 17299 at Noon. 

T H B Number of Years back from the Rai^ 
viz. 7, being prepared, as before of the Sun, giv 
a for the Quote, and x for the Remainder, &« 
and the Sun's Place, &c as in the ^ab'la$ure. 
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T H 6 Mean Pbces of the Moofij Apogeatxi 
[)de5 taken ot»t'£)r Jamctry the 3^ in: the ^a- 
ral Year 17^6, as the Year ^one l^ack t^^ i% 
I Leap^-Year, are^ i^h: SJDeg, 4; min.. aiid» 
fecond^ the Mean Longitude s noS. £2 l>^%^ 
TSkifti. and 57iec0siil$, Apo^e.i;^^^d 6& 10^^ 
^g. 18 min. and 15 ieconds, tor the Node: 



Next, Againft 2Cy the pre;par:d Quotient, m the 
hie oftbe^ MfM' Motions, you iiias^e^jLtrS^ i iDeg^ 
ttiui, ^mtA'^Siitcsmis^ the J!^t»n') Me^n ^oa-* 
^ tobe' fubtraiEtfed'CAs cakubtif^back) froip th^ 
idiealMMii Longitude in-tbcYear j */9iS^ ; BiH« 
» lamethne^agaiiyift thcf ixrepaifd Rieinaiader, ar^^ 
S. 9Deg. 23 fii(n.rand 4^ lea &^- be. added ?ther^^ 
: T'bci^ I>ifi^orenaei therefore, '<ipfiso 7. S« S P^{ 
Bin:' aAd f^ilcondaf which d^^N^liy^ b^q^ 
)^ra#ed firofk^the Rkdkal MeaniL^ogitud^ (atf 
fbrfe, of thefiup),^ f^ves^^ij Sit.-^ Ikg.^f) naifii 

NiV»tv-Foirtto»ftro« ffafcn<K£hftjdDiflferen§9t 
the MMn Motion bfth^'Apog«9lagaih(l $,^ 
! aibre&M - QoottUflDC^ vand; ii^ tfte-^tmainder^ 

i. '9'8l 'i4.I>egL 50ihii|.:;^nd 17 fecqad^, wbi^t^ 
Slag^'^e^ bding lubtra&edtfroib the afi^H'e^^tti^ 
dicai Mean* MotiQif of the* Apcg^v g^v4$,:i,«;$r: 
)eg^ Sft^tu and40'(ecohds^jthe^.Mean Piacp 
reof, for theiaid Jm. id^ i729,ac.'NoQ{^ , '. 

^g X t^ Forl:tb»i:MeaniBIaceo£:the Node,' As 
Calculating fdr\«iitd, you ahvays fuhcraCts for. 
^me back^. ^ou'muft alwap add-, the h\^vnr : 
9 tfniW^ing c(>4^ iakl Quotient : But; thofe 

againft 
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againft the Remainder muft always, as in tt 
Anomaly of the Siin,^ be fobtraStcd : Their diS 
rence mcvtfah; iKrhich is affirmative, *viz. 41 
ts !>%• 44 min. and Hz ftconds, being added t 
the Radical Place of i^;6i &e. gives 10 & 2 
Deg; 42 min. and ;7 feconds, for the Mei 
]Place thereof aUTo January the.ai^^ 1 729, at Nooi 

• • ^ ^^ • ■ • 

E N T R I N G the refpedive Tables for th 
Firft Eqoatjoti of each, > with the Sun's ^Anomaly 
proportiofi'dy^. you ha:ite 3 minutes^ 4ieGon(ij 
for the Mean iLongitude, to be fubtra^d ; ^ ini| 
nutes, 12 feooiids, to be addtd. to that of ti| 
Apoge ; and 2 minutes, 28 feconds to be fubtra^ 
«d from that of the Node.^ which gives 3 & \ 
Beg. 37 min. 'and 48 ieconds. Mean Longitudd 
1 S. 8 D^/ o min^ and 52 ieconds, Apoge, an 
10 S. 25 Seg. 46min« and 9 ieconds, Noda 
being each ^ tihesr* Places ; the Firft time Equated 
The Diftanc^ ^of the. Apoge, the Firft. tinM 
Equated, firtmvthe^Snn; is, 8S. 15 Deg« afinia 
with which, entering the Sttdife.ef the Semdl^ 
quatien of the Moofty you have i minute^ and J 
ikdnds £&]uatbn, and io;.&QOhds Increment] 
which iaid'Jncrement, by the SuA^is Anomaly, aj 
before, will l>e found to contumcthe i^ne : Botlj 
which, vix^ 1 ttiin. 54 fee. beit|g 'thfcrefor 
fabtrad:ed9 as the Table direds, from the Fi 
equated Place of £he Moon^ gives 9 S* 6D^ 
^' min. and 5:4 fecoud^ Moon\ Place the Secoix 
time E<|uated» 
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Th b DiAance of the Ndde^the Firft tini< 
Equated, from the Sun, is 10 S. 27 Oeg. 44 mial 
and 43 feccmds ; the Equation anfwering to whidl 
in the 3'abh of the S'bird BquatiPH^ is 42 Hbcrn' 
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t> be fi&traded; which gives ; &*6Deg. u 
nin. and 12 fiends, Place oTt^e lyloon the Thxisd 
ime Equated. 

The Diftance of the $ttn from the Moon^ 
be Third time Equated^ is, f & 13 D^g. 10 
nin, and 20 {econds^ that ^f the Apoge of die 
lun from the Ap^g^ ^^ ^^ A^oon, the Firfi time 
Equated, is, 9 5. 2$» Deg. 5^ ; mia and 23 ieconds ^ 
oth vhich 5ttm3 (the Circle )>eing reje/^ed) make 
, S. 13 Deg..; mill, and 43 ftjconds. Agatnft 
7hicb, in the S'abl^oftbe Pburtb Equation of the 
[loony are z minutes and 21 feconds, to be iub- 
ra<%ed from the Third Equated Place of the 
^opn ; which gives her Place, the Fotirth time 
^uated, *pix* iS. 6 Deg. $z rqin/ and 51 (om 
;onds. 

I N the Jnhh of the Second Eqmtion of the 
Mom^s Apoge^ agatnft 8 S. i ; Deg. and 24 min. 
he Apoge of the Moon, the Firft time Equate^l 
I 0, proportioned, Sc. are, 7 Deg. j6min, and 
t6 feconds, to be added to the Apoge, the Fir]^ " 
ime Equated, as before j which gives x & if 
i)eg. 17 mjn. and iSiecpmis, the Place of ih^ 
ipoge the Second time Equated. 

The Place pf the Apoge the Second tiixv? thus 
^^ated, fubtraded from che Place of the Moon^ 
he Fourth time Equated , gives i S. 21 iJeg« 
5 min. and ; % fecoq^s, for the Moon's Mtao 
lnomalj« . » 

• 

I N the i'ahle of the Mom^s Mean Elliptic £- 
nation y againft i S; 21 Deg. 15 min. and ;) 
scond$^ iA^n Anomaly, 9re, 4 Deg 45 min. and 

15 fecondi. 
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1 3 iecoiidry Meart EiKptfc £(faktoii) to be fibi 

prder to reduce it to the True. 

T'h fi Difttnce'^ Ae* Apoge^ tfcc Rrft 
Equated^ frckif the ^, 6 Signs being itj 
75 Deg. 24 rtin. the true preparM Degree ; 
entering xhi fabk ef Redn^m'^ftbe Mean U 
Srue Eiliptie Equation^ ip whkb, againft 74, 
next lefs Marginal Number, and >Mider 1%. it 
at the Head, the ncK Icflfer in the T^blc th 
the Mean Anomaly, you have 49 mm. e8 
'And at the fliTAe tkne^ againft ^6^ the next ^ 
er Marginal Number, and qnder iS. «i^, W^ 
-of Anomaly, yo« have 1' -54*' ^ their- Dr 
■rence is, 2' 26'^, or 146'' incrcafmg ; the 
ference between the faid lefler Marginal N 
ber, and the True, is, i Deg. 24 min. the 24 
reduced to a Decimal, or taken out of the Ta 
is .4 :-^ Whence, the proportion will be. As i 
(the Difference between the next lefler and g|rca 
Marginal Numbers, than the aforeiaid pr§pa 
Degree, 6?^.) is to the Difference of theNum 
finiwering to the faid greater and leflfer Mar^ 
Numbers, n)iz,. 146 leconds j io is 1^.4 (t 
Difierence between the next leffcr Margifial N« 
ber, and the aforefaid preparM Degree, ^c.) t 
102^, or 1*42^', to be added, as it was increafinj 
to the faid 49 minf. 28 feconds ; which gi^^es 5 
min. 10 feconds, the Equation to be fubtradc 
las the Table direds, from the afore^ound Me 
lUiptic Ecjuation, n^i%^ z% iS. 91 X>eg. Mcai 
Anomaly,. 
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;N? » T, Iii the faid Tible,;un^fef i $. ^4i>e|^^ 
be next greater than the prefent Meaa Anomaly^ 
gainft the aforelaid ^ Marginal Numbers, viz^ 
4 and 76,' you have 51' 3 8^, and 54| 16'' j 
rhich.orcler'drand proportioned, as before^; givis * f^sditii 
%^ 24^'^ tb bfe aedufted aUb front the aforefaid Wet* 
lean Elliptic Equation, vik at x& 24 D,eg. of 
lean Anomaly: But the prei^iit l^e^n Apbmaly 
I I S. 2iDeg. ifmiii. and ; 9 iecpnd^ jl / the 
i£feirence betwten which, and the nexi: leiter in 
be. Table^ a;fS5. tS. 21 Dep is i; min. 93 fe<^ 
pnds i the Dedmal of which , is .z6 ferei 
V^hence the Proportion.will be, ^Af ^ pensci 
the difference. between the iiexjtj^aer and girleatei^ 
tabular Anomalies, than thft prefent) is tp 134 
^conds ({K(£ difference ^between 51/ 10 ^^9 ana 
3^24^', the Numbers before foiihd, to the faid 
Pabulw Anoni^ies^ and the prepared Marginal 
dumber ;) fo is .z6 the Decimal of the Diff^'* 
Bnce betweeiiJthe next lefler Xabulior, Afipn^y^ 
rid th^ iireftfk Mean Jlftoitiil^) to 1 1 fiends 1 
rhicH, U the Equaticm is increafing, initft be 
dded tOfp min. 10 feconds, anfwering, as b&« 
>re, to the next Ifefler Tabular Anomaly, thari 
le preietit Mean ^ w^icli gives 5 1 inin.^'2i fe# 
bnds, tbe True Eqifiitioft^ to be iiibtfaAedi as 
le T^le diiim: from the Mean Elliptic Equa^ 
ion before found^ vi%^ JkP^S* 41 ^^' ^^ II 
x^^dsj whicli giysl.ip^g* ijjiiiif; and $M 
icoiidfii the Trie Elliptic £qpiati6ii teqiiird 
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lEtbe fame; be tiequirM to be prov'd I^oga*' , 
bmically, in the STable of Qmftant. IfOgaritbjAs^ ( 
linft Sis. liDcg. the next leflT^r JNumb^rto 
: prefent DiiL JVpoge of the Moon^ the FiriE [ 
le Equated k 0^ you have 91.96064S » and 
linft 85^ i6t>eg,.thene« greater, you have- 
i6o8ji8 J their* Diference i«^ zioi Next, th? - 
Oference between rfie aforelaid next le^ Num- " 
*y vi%, 8 S. lipeg. and the True Diftance of J 
i Moon^s 4pijj^, Equated a 0, a?i^ ? S.. 15 Deg. 
1 24 minutes, is .^4 minutes i, tbeDecinmt 
ereol^ 4, rnultiply'd into 210, the Difference" 
the a&refaid two Conftant Logarithms, a$ the 
le was increafing^gtves. 84 ; which being added. . 
the lefler of the aforefaid Conjiant Logarithms^ 
the fame was increafmg^gives 9*9607 )2,theC27ii- 
"it Logarithm in the prefent Example j which, 
order to «nter the Table with, titled, ^« Equa^ 
?, to b€ added t(> half tbi frefent Mean Anomaly 
be MoQfi^ may be made 9.96 1 • In which Table, 
linft the preient M^an Anomaly, and under 
; next leiler Logarithm, (at the Head thereof > 
m the prefent Conftam Logarithm, wa^. ^.^S'Ji 
A have 1 ' 5 '' i and under the next greater, vtx^ * 
62, you have 50^'; their difference is 15'' 
:reafing. The. difference between the next 
let and next greater Logarithms, than thepre-^^ 
t Conftant, as before poted, is always 5. 
bence the Proportion alio, as before npted, will 
^ays be. As 5 is to the Difference between the 
tt leflTer Tabular Logarithm, and the prefenn 
nftant Logarithm ; fb is the Difference of the 
uations anlwei^ing |o the aforefaid next leller 
igr€aterLogarithms,to an Equation to be fubtra<« 
d from that aniwering to thefaid lefferLogaritbrn.^ 
ich give* xhe True. ' The difference between t;ho 
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{mieptCqnftantLogarithni,9/i.9.96i| and the m 
dier, Ti%. 9.9 {7, is^ 4 : WHente the Froportk 
is, 'As 5 is to I ^^ fo is 4 to 12^'; which bdn 
fqbtraAed from i' 5^', ^hfWering^ as before, 1 
tHe next leflfer Logarithm;' gives i ; '', to be ai 
d^d^^'the Table direfts, to half* the prefei 
Wfean 'Anomaly, '•y/i. aj Deg. 37 mtn. 46 6 
iuid'$n half; "which makes df P^g. 3S mia 3 
ieconds and an fialf ; the Tangent of which, <zn 
9.68 1^04; bdlng scdded to the ConftantLogj 
rithnt arfi>^ found^ gives 9.6420^6, the li' 
gent of 2)^ Deg. 40 min/fo ieconds and anM 
n^hich fubtra&ed fronni ^e* 'faid hatf Mean Aqii 
maly, vi%. 25 Deg. '- 3 7 min. 46 feconds and 
half,' gives t Deg. 56 min. and y6fecoi 
which doubi'd, ghres 3 Deg. 5; min. aiid 52 
the True Eliptic Equation requir'di the fame 
before i ' which, as the Table dfred*,' W3t.whcn 
Mean jinomalyof the Moon.-is under 6 Signs,be 
lubtrafted from the Place of the Moon, the Fous 
time Equated, <urss.3 S. 6 D^. ;2 min. and 51 ^ 
;ives ; S. 2 Deg. ^'8 mtn. artd 59 feconds, d 
Place of the Moon, t:he l^ifth time Equated. 

The Diftance* of the Sun from the Moon, tl 
Fifth time Equated, Will be found to be s^ 
!>€£, i\ mitii aiid '7 feconds ; with which entri^ 
ta^ahle of ty Momts P^ariationy againfk the M 
proportioned, 6?c. you have 21^ 55/'; alfoj7J 
Increment V for the Reduftion ot' which Inq 
ihent,:* entering with the Sun^ Anomaly, 
i^W? $f' Multiplfcatorsy you ftaive' Unity, oc 
^ar/ tKkt it may be tak^n for liich; by w**' 
oiultipiy^irig the faid Indtnitnt^ it will re 
t^he fame ' J which being added to 21^55^', ^^ 
24' 48'/'i Hvhich fubtraded, as the Tabic dire 
from jS; iPeg. gSmUv aiW 59 fecond5, 

" '\ » : " »- 4\i -- • ' ,' ' Vl 
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lace of the A^oon^ the Fifth time Equated, 
ives 3 S. 2'Deg.* ^4 min. aiid if (ec. the Tlace 
Fthe'Mbdh, the Sixth ti^ne Bqukted. 

T H B Diftance of the Sun from the Moon, t^e 
ixdi tiiAe Equated, is, 5 S. 8 Deg. 49 min. and 
o Ifec ^Agamft which, in the Table of the &- 
fenib Equation^ are, jo fee. to be fubtraded from '^ 
lie Place of the Moon,^ t^e Sixth time ' Eqi^aced, 
n%. 3 S. ^ Ifeg. I4mtn.'and xi fee. which gives 
Is. apeg. 4)m]n. ai^daiYec. tHe PUcc of the . 
^oon, 'the Seventh ^ime Equated, atid. is her 
?Jaci in her Orbit. ' 

"In the fable (fftbe Secmd Equation rf the Node ^ 
igainft loS. 27 I)eg. 44min. and 43'iec. the Di*« 
bnce of the Node, the Firft time Equated from 
he Sun, you have i Deg. ab min. and 4 fee Equa^*^ 
lon,^ to be (ubtra&ed frorp tl^ Place of the Node 
:he ^fiil: tiihe Equated, w^. • 1 o S* 2; Deg. 4a 
fiiin. and 9 fee. which eives loS. 24 Deg. 23 min. 
khd s^^^' the trui^ Place <)f the Node; and at the 
ame time, the Inclination of the Limit will b^'> 
ibund to be 1 2 min. 45* iec. 
'•In tbe fable of KeduSfion and Excefs^ agai^ft 
).S! 7 Deg. ys min. and 17 fee. the Diftance 9S? 
:he tfue Place of the Moon's Node from her Place 
in her Orbit, you have 6 min. 20 fee Equatibn 
to be added, and 47 ieconds Excefs, to be pro- 
portioned, n)iK* As 17 min. 45- feconds^ thegrea* 
teft Inclination of the Limit, is to 12 min. 4^ fee. 
:he preient ; lb is 47 min. the Tabuhr Excefs, to 
54'lec. preCent Exceis, w?. Decimally, 12.7^ into 
(f7 (<(conds, into .oy6f, gives ^he laid ;4 fecondiS 
fere ^ which being added io. the Redudtion Equ^ 
tion before found, ^ix- 6 i^in. 20 fee. gives 6 min* 
f 4 fee. the true RedujEtion Equation ; which ad- ' 
9ed, as the Xai»l'e dire&s, to the Place bftheL 
c j^ . - * - ^ ~ . » Moon 
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Afbon4» bet. Q^it^ before £>und^ w>r. % & ^Deg. 
13 rain, and s&iiea gives %$. 2 Deg. aomia. 
and I f fee. the true Place of the Moon in the £- 
diptic required. 

f N the table of tbs Mm^s Simple tatUude^tic 
agaiqft 4S. 7 Deg. f 3 min. and i6ieconds. the 
Diftance of the Moon's Node from htr Place in 
her Orbit, proportioned, Sc, you have j Deg. 
S6 min. and 20 feconds, Simple Xatitude North 
Deicending ; and at the iame time, 1 3 min. and 
5 7 feconds Increment ; which proporttoa'd, as 
before in th6 Excels, v/ss. As ijf 45", the grea.eft 
Inclination of the Limit, istoi2'4(^', the pre- 
icnt; (bis 13^ ^^^'y the Tabular Inaemcnt, to 
jo'. the preient Increment, w^ Decimally, 12.75 
inte I^9f5 gives fere 178* j and this into ,056;, 
gives 10^, as before ^ which added to the Simpi^ 
latitude before taken our, <z;i{, j Deg. f 6 min. and 
19 fee gives 4 Deg. 6 min, and 19 feconds, the 
JVIoon'a True Latitude North Deicending. 

I N the table of the Eccentricities of the Mocb^ 
againft 8 S. i ^ Deg. 24 min. the aforeiaid Ci- 
flance of the Moon's ylpoge^ the Firft time Jbqua* 
ted from the Sun, proportioned, ^c. as before in 
theConftant Logarithm, you have .45(78, t::e 
Eccentricity of the Moon requir'd, 

I u the table of tbe Moon^s HAri:^outdl Parar 
laxeSyHic* againil i S. 21 Deg, 15 min/ and ;; 
leconds, Mean Anomaly, proportioned, ^r« li 
5 ) min. y6 feconds, anfwering to the Icaft Hori- 
zontal Parallax, and 55 min. ( (econds, to the 
greateft : Their d fFerence4s, f i feconds ; and the 
dincrcnce between ;he leall i&ccentnuty^ and the 

|>r^K, 
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prefent, is, oiSyj:. . Therefore, As the Differei 
between the leaft- and greaceft £ocentricit^s, ( 
«;/>f. ^3454 : 5^^'^^ : oi8f f : 4'' $ which fubtrad^ 
^d from ^jr mim56feconds, gives 55 min. fi ie« , 
conds^ the True Horizont^ Parallax in the Syzy« . 

Ne XT, Jlgainft the Diftance pf the Sqn'f 
True Place, from that of the Moon, in the TaiU 
of the Decimal Multiplicators for tbt KiduSlitm of 
the Horizontal P'arallM, wben out of the Syzy^s^ 
you have.; 1 6 ^ by whicl^ multiplying ;|^.8^,the 
Horizontal Parallax before^fbu^d , the Frodud: 
(which w}}] be always m Seconds) is li^^fere^ to 
be ibbtraded firbm the afore-found Horizontal 
Parallax In the Syzygy $ which gives %s ^^^^ H 
feconds, the prelent Horizontal Parallax requir^d^ 
The faid Horizpntal Parallax, 55^5^, multiplyM 
by .274, gives ij;min. 14 £econds fere^6x the 
Jbl6oD*s Horizontal Semidiameier. 
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next the Diftance of the Apoge from the 
Sun will be found to be 6* 9** 21' 55", and 
the fecond Equatipn of the Apoge ^"^ is's^'^ 
additive, from whence the true Place will 
be 2 « 25** 41' 47^', which fubtrafted from 
2^ 3** 1 1- 1 1", the annual or firfl: Equated Plac^ 
of the Moon gives 11* 7* 29' 24" for the 
Mean Anomaly, to which anfwers 2^* 1/ 52' 
Mean Elliptic Eqiaation. Then, with the Ano- 
maly, viz. its Complement, as it exceeds 6 Signs 
and the prepared Deg. of the Diftance of tk 
•Apoge from the Sun, entring the Table of tli« 
Redudion of the Mean to the true Elliptic E- 
* quation, by the foregoing Method it will be 
found to be 24^^ 2", to be added to the abo\< 
Mean Elliptic Equation, which gives 2 ' 41 
54", the true Elliptic Equation, and which, ai 
the faid Table of the Mean Elliptic Equatioi 
"direfts, being added to the Place of the Mo(a 
firft equated, vi'z, 2® 3^ 11' ii'-, gives 2 
5^ 53' 5'' for ^^he Place of the Moon thefc' 
cond Time equated. From which fubtrad tte 
Place .of the Sun, and with the Difference, 'vii 
5' 4** 4' 59" entring the Table of the Vam 
tion, proportioned, &?r, you will have 28' 
' 18 - to be fubtra6led from the laft equated Plac( 
• of the Moon, which gives 2 5® 24' 47 
and is her Place in her Orbit -, the Reduftion 
and Excefs will be found, by the Methods al- 
ready laid down, to be 5' 6", to be added M 
the Orbit-Place, which gives 2^5'* 29' 53'j 
the Place of the Moon in the Ecliptic. The 
Latitude, ...Horizontal Parallax, and Semidia- 
meter, will be found the fame as in ;he Exam- 
ple before, 
?^" •••' ■ ^ -Till 
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The Place of the Moon, obtained by the 
Chronologer:, which is according to the Theory 
{excepting iq the Equant to half Mean Ano- 
maly in the Elliptic Equation) differs from 
this, which Obfervarion has confirmed 4 mio. 
caufing thereby an Error of about 7 min. in 
Time. 

Note, In order to difcover any TypograT 
phical Error, or the like, that poffibly may 
have efcaped Notice in the Tables, take the 
Differences next above and beneath the Num- 
bers entered the refpeftive Table with ; atfo 
laterally in the Table of the Redudtion of the 
Mean to the True Elliptic Equation of the 
Moon, when, if the faid Differences are equaJ, 
or nearly fo, you may conclude them to be - 
correft, and by which they may eafily be 
made fo. if found otherwife. 
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T ABL ATURE of the Calculus. 
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^ Ho. P.M. 5 

Min. 27 



9 o 



// 



S O / // ///I _ 

9 2 16 17 56 S 24 o 48 



2 Years a Rad 

i738.Dcc.{efr.)i2 
£q. O Ceslrt 

Q troe Place 



O Nk. LoDg..O Me. Aoom. 



12 19 1$ 
I 6 32 



9 2 29 43 43 
— 28 39 26 



92 I 4 •? 
— 12 58 o 



9 I 48 6 17 



5 24 14 M 
—30 41 



» 



4.?3 43 3J 



j*^. O Cenac. 

5 23 An. 
5 24 



142 

12 24 



12 19 

' 7 Diffl deer, o 2 



13 

1^ 



7H 
24-S 



86'!( 



Jo 14 28 ^^_^ 
.7260 f 30 90".02. 



o 12 ^8 £q. O C 



1738, Equal Time 

Dec. (Wr.) 
Ann. or firft £<pia. 

]) Eqiid firft Time 
Elliptic Equ. 

])Eq.fccondTime 
Variation 

D in her Orbit 
Redoc.andExc. 

]) in Ecliptic 

-. Lat So.Defc. 



J^ Me. Long. 

ff O / «/ 

2 3 9 5' 



2 3 II II 
+2 4' 54 



2 5 53 5 
^28 18 



2 5 24 47 
+ 5 ^ 



DAp<«c. 



t o 



// 






2 22 28 38 

2 27 

2 22 26 11 



rt) 9 21 55 

I 37 

1^ Apo. a Q 



i +3 ^S}^ 
\ 2d. Equ. A p. 



2 5 29 53 



4 44 12 



{a 25 41 47 



fty^^ 



24 



-49 
Ano 



.oiutant Log. 99423^1 |fo 22 3036 

u 1^5 i'8 ^ Me. An. 
+ 1 23 Equ. 

II V. 41 Tangent 9299772 
9 54*21 Tangent 9242133 






I ao 57 Diff. i s Me. Anom. 

X2 




}Node Q. 



t 
4 



o 

13 



25 



+ 1 



4 13 26 i 



r 4 18 22 i 

1 ^' 

LQ a o- 



{2d 



— I 28 z: 
Equ. Q. 



Itr. PI. 8. 



Incl. Lim. 10 



{ 



9. 23 27 
8 a 3 Orb;L 



Redoaion+4. 4-*^ 
tab.Ex.35"prcf.: 



t^cccnt. 062O4 
Hor.Par 5 3 48 
D|Dia.i4 44 



DM.Lat.1^ ' -. 
So.Derc. p5> 
Tab. Incr. 16 : 
Preient 9^* 



2 41 £4 Ellip. Equation _____-..^ 

^ TWrfi at the bft, if uwJ*^ 30, are neskacd 5 if al??yc, a Sfccond is fes: 

ted for them. 




New and Correft 



TAB L E S 



R O R 



Calculating the Place .of the Sun. 




n 




I 



ilffe Compeiuiious Aftrohbmer. 



167 



TABLE of the SUN'sMieak Motion Md AvoUAht 

fuery Fooitk vr Leap-Year. 
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"~? SO, 


-a-tr 


■0 34 


-t> -x8 


a 211 


-}'■ 


M 


^ 45 

• * 


37 


i 3* 


23 


^ 




S7 


x>: 4^ 


39 


32 


24 




6- 


1 ■ I 

* 


Ji 


42 


<^ 33 


26 




7' 


? • 4 


^' 54 


44 


35. 


2" 




'«-- 


r « 


57. 


46 


37 


- 29 


f9 • 

1 (* 


1 -11 

1 


59' 


6 48 


39 


30 


20^ 


> H 


12 


ji 


4* 


ji 


jzx" 


.1 iS 


» 4 


S5 


42 


33 


hi" 


I 21 


' 7 


« J5 


44 


3* 


sr- 


r 2^ 


I 9 


J7 


46 


36 


24" 


I 12 

■ 


59 

• * * * 


47 


J'j 


"' 


* 


> 


^ ' ' 




r^s- 


,1 ig 


» ?4 


1. I 


49 


6 3S 


■ 


26'*' 


« 3» 


I n' 


i 3 


50 


39 




27* 


I 34 


1 >9 


I 4 


52 


40 


23^ 


> 37 


!• -21 


I 6 


0, 53 


4' 


l^r 


-1 39 


I 23 


,-l. 7 t ^ 54 


4^ 




i-^ 


_ ' ...42 


I 2? 1 I Q ^ 55 1 45 






/ 




r 
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VtfffB^ 



i ^JJ ATI 0^. /« ^^ appHe^ fa Hklf Mean 'Anoina>)KD> 



Sign I. A B D: 




Ii6q Jf^ €m^nMiom A^R^^aA 



(eQJUA TION fo Bi afpUed to lhi{ h/tam Abomaij i 




"^^^^ 



»...■■■.,. , , ,., ,.,.>^^ n~^ -ui I . I 

BQCrftTlON to hi nfftted /i.liaU Meid AiQ^rTT 



TJfkX 




26^ 7ie€empetidiot^i A(lrotC<9mCr; 



E 



^m 



mi > »> 



E Q^U ^T I O N /tf ^/ afpliedH Htif Mean Anomaly J. 



«nHH 




Signs.*. . SU BTRi^CJ. 



9-9*« 



o 
I 

2 

3 

4 



7 
8 

^ 1 



L 



LO 
1.1 

14 



|2 

.1:8 

»9 



xo 

21 



s 

27 
28 



//m 



I 
I 
I 
I 

I 



;26 

:29 

:.3o 
.321 

34 



i 
I 
I 
f 



36 
38 
39 
4« 



(»— » 



44 

'45 



f 

n 

I 45 
> 46 

f -47 



I 



^47 
•47 

48.^^ 
:if8 



% 

I 

I 



47 

46 

45 
44 



1^^ I 



I 

I 



43 
4* 
411 

40 

36 



9-947 



/r 



•3 

16 . 
18 
20 



2Z 

V 



. ' .. t 



27. 

28 

29 

29 
30 j 



30 

30 
30 

30 



3Q 
20 

29 

?9i 

28 



^7 \ 
254 

22 I 
21 



^.95^ 



fr 



2 
3 

I 



t 

I 
I 
I 



I 
I 

» 

I 



t 

> 



r 



! 



f". 



c f 



><> 



I 



■ J I M Wif i H < 



7. 
8 

9 
o 

I 



2 

3 
3 
3 
4 



4 
4 
5 
5 
5 



4 
4 
3 1 

3 

2 



2 
I 
o 

91 
8 

6 



?sr 



^•957 



t 

« 

o 


Q 

6 
6 



// 



Q 



O 

o 
o 
6 



o 
o 
o 
I 



I 

2 



4 



7 
7 



8 
8 

9 

9 



t 
I 

k 
I 

k 



o 
o 
o 
o 
o 



I ,0 

59 
o 59 
o ,58 
o 58 



.J — • 



*> .57 

o 57 j 

o .56 

o 5S 

o 54 

o 53 

"..■■ ' ASS 



7le Compendious A.ftrb&6m^f. 



QJJ AT^Ip IN to ^<.fl/»//iV/« Hall M^jAnoxAalyJ )> . 


MSAM ANO>fALY. 


: signs 5, - 


,S-U BTR A^CT^ ""',' 1 


.og. 


9^94^ 


.. 9 ?47 


^r95? 


r 

9-.957: . 


.ja-962 


• 


' f 


/ 


It 


•/ ft 


/ // 


/ // 


; 


i i6 




21 


I 6 


P 5> 


6 \i . 


I : 

1 


> .35 


# 


»9 


» 5 


St 


P '4* 


2 ! 


* . 33 




iS 


•' 4 


P 5 


p C40 


3 


> •> 




16 


•I ^ 2 


50 


P 139 


4 


I 28 




H 


1 I 


49 


.38 


1 
5 


1 a6 




12 


.0 59 


4? 


37 


6 


;I H 




10 


57 


4b 


9 3^ 


7 ' 


1 ^r 




8 


56 


44 


9 35 


8 . 


I tS 




6 


.0 54 


4? 


;34 


9 


.1 i6 




3 


52 


41 


33 


10 ; 


.1.^3 


I 


1 


50 


40 


6 31 


II 


1 . 10 





$8 


48 


38 


Q 30 


12 ' 


;» . 7 





56 


46 


37 


p 29 


13 


1. 3 





S3 


43 


P 35 


p * 27 


14 


I 


Q 


50 


41 


33 


26 


15 


57 





48 


39 


31 


24 


16 


53 





45 


37 


P 29 


23 


^l 


x> 50 





4« 


34 


27 


0. 21 


18 


46 





39 


32 


25 


20 


^9 : 


43 





36 


29 


23 


18 


20 


39 





33 


27 


21 


t7 


21 


P 35, 





29 


24 


19 


« '5 


22 ' 


ji^ 





26 


21 


17^ 


0. 13 


23 


.0 28 





23 


19 


15 


12 


24 : 


24 





20 


,16 


P *3 


6 10 


^l 


^0 





16 


0. 13 


11 


8- 


26 


-0 t6 





13 


II 


9 


® 7 , 


*7 ■ 


-0 ^2 





10 


8 


7 


5 


28 . 


8 


'O 


7 


5 


4 


3 


29 


« 4 





3 


3 


2 


2 


30 


a.. 








0. 


9 

■ 


00 



^% 



1^ 
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266^ 72^ Compendious AftioiKiinar. 



m 



If 

si 



Dbcimal MuLTiPLiEA^s /»/i6< Increments 
iir the Variadon Tables. 



jign 



* I 9 



: 



o 
I 

2 

4 






7 
S 



.oooo 

.0006 
•0013 
•0019 
.0025 



.0022 
.0038 
.005^ 
.0064 

.0077 



10 

12 

'3 



»7 

18 

«9 



20. 

22 



.€X>9 

.01 

.012 
.013 
.014 



.015 
.<M7 
.018 
.019 
.023 



«Mi 



r 



ni 

29 
3,0 

Sien 



.027 
.031 
.035 
.058 
.04^ 



.065 

•07 
.074 

^79 

x>83 



■ ■ ' . r 
.088 
.092 
.098 
^104 
• K)9 



.115 

.121 
.126 

•«33 
•»4 



.146. 
.152 

:.i58 
.165, 

.171 



'IV' 

.l83r 

.19 
.19^ 

.261 



^46. 

.05 
.054 

I -057 

.061 
.065 



II 



.21. 

.217- 
.225 

.241 

la 



•«toi 



25 



272 
28 



M 




287 

303 
312 

32 



•5 
.507 

.516 

•525 

•534 



•543 

•552 
.S6i 

•57 
.57» 



-75 » 
.76 

.766 

•774 
.782 



•79 . 

•797 
.804 

.81 

.816 






J-fc 



•935 

•939 

•943 
.946 

•95 



33 

337 
345 

302 



37 

386 

395 

404 



.596 
.605 
.614 
.622 



- 



.6} 

.64 
.647 

.664 



.823 
.83 

•83s 
.842 

.848 



.855 
.861 

.867 

•874 
.88 



•954 
.958 

.961 

.964 

.968 



* ■ 



9ri 
•974 

•977 
.981 

' -981 



4*3 
422 

43 
44 
45 



457 
465 

473 
482 

49 
5 



,9 



•67A 
.68 

.688. 

.697 

.70^ 



.885 
.891 
.897 
.902 
.908 



•7^3 
.720 

.728 

.736 

•743 
•75' 

8 I 



.989 

•993 
.996 



1.- 
I.- 

I.- 
u- 
I.- 
I.- 
J.- 



.913 

,917 

.922 

.926' 

.931 

•935 



I.- 
I.- 

I.- 
I.- 

1.- 

< — ' 



JO 

29 

28 

27 
26 

«5 
H 

n 

21 

21 

20 

iS 

7 
16 



'4 

I 

1 

I 



»■•• w • 
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267 



• 


.Seventh Equation £^^i&< Mpon. 







1 







1 6. 
1 6 a7" 


1 S._ 2 S. ' 


7 A. 8 A. 


Q. .' 


' '!io "^ 


O- 


« 


1 le 


t I 


30 - 


1" 


2 


I 12 


2 2 


29 


a^ 


5 


I 14 


2 4 


28^ 


3. 


7 


1 16 


2 5 


^t 


4 


. lO 


I 18 


2 6 


26 


S 


' 12 


I xo • 


2 7 


25 


4 


^ *5 


I 22 


2 8 


24 


7 . 


17 


I 24 


2 9 


23 


8 , 


. 19 


I 26 


2 10 


22 


9 i 


22 


I 28 


2- 11 


21 


10 


0. 24 


1 30 


2 X2 


20 


14 


27 


I 32 


2 12 > 


19 


t2 


29 


» 34 


2 13 


18 


13 


•0 32 


I -35 


a 14 


'2 


H. 


34 


» 37 


2 15 


16 


*| 


36 


» 39 


2 15 


'J. 


46 


39 


I 41 


2 lO 


H 


t? 


41 


I 4» 


2 r6 


»3 • 


18 


43 


« 44 


2 17 


12 


19 


' 46 


I 46 


2 17 


II 


20 


.0 48 


I 47 


2 18 


10 


21 ' 


50 


I 49 


2 i« 


9 


22 


52 


I so 


z 19 


8 


23 


5^ 


« 5* 


2 19 


2 


24 


57 


I 55 


2 t9 


6 


25 


59 


» 55 


2 19 


r 


26 


I 1 


I s^ 


.2 «o 


27 


' ' f 


I 57 


2 20 


3 


28 


I 6 


» 59 


2 20' 


2 


29 


I 8 


2 


2 -20 


I 


^0 


I 10 


2 t 


2 20 



Sign. 
Sign.l 


Sign. 1 


^ s. 


J. b. j 3 S. 


SignV » 


- 1 I M . «^ 


11 A. 1 9 A. 



4 



V 



M in 2 
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'J^he Compendious Aftrondmer. 






Sign 



o 
I 

2 

3 

4 



I 

7 
8 



Id 

IX 
12 

»3 



>5 
i6 

^7 
i8 

^9 



20 
21 

22 

23 
24 



^5 
26 

^7 
28 
29 
30 



^jgn. 



Second £qa. Node and Inciinacion of the LimilLg 
abovi'the leafi^ viz. 4^ 59' 3 j^ |5 C 

A D E>. - • 



o. 

o: 9 
« 1? 



// 



o o 



3 
6 



3 
6 

8 

10 



0J15 
o\ Id 
ol 21. 
0U4 

*27 



o 
o 
o 
o 
o 



12 
12 
10 

8 
4 



29 

32 

35 

38 
41 



57 
49 

39 
a6 

10 



Incli. 
Limit 

/ // 

17 45 
*7 45 

«7 44 

'7 44 
17 42 





I 
I 
I 
I 



Incli. 
Limit 



i-L 



// 



16 41 



// 



13 



I 

L 



17 40 

»7 37 

'7'33 

17 2^1 «6-3i|ii 

17 22 



«^ 



17 r^ 
17 .8 
17 o 
16 52 
f6 44 



0)43 
o 46 

0.49 

051 

0'S4 



53K6 3^5 
50 r6-z6 

:7 i6 1.7 

39: '6 71 

8-1:5 56 



0I56 

»; " 

'i 5^ 



33U5 .44 
54 < 'J *2 
i.»5.r9 
2415 6 






9- 
1 1' 



36 

35, 



I ,TTT 



2 



II 



•rf-i- 



♦4:3^8 



22 

18 16:13 6 

19 4412 49 
21 6 12 32 

22 23 12 15 



II 58 



2j 34 

H S9;»* 4' 

t 25 S'Slii 24 



I 2^ 17 



-J 



iImE- 



2t 5^ 

2* 59 
2^ 21 

29 35 

-1 



IQ 49 



r. 2 



?43 



10 31 
10 13 

9 55 



9 18 



a 59 



t 29 4^* 8 40 
29 ^cl 8. 20 



I 29 

L 29 



2? 
10 



t. 28 46 

I. 2^ 14 

t 21 37 
1-26 52 

I 2^ ] 

-*-— 4-— 



r zi 
t: 24 



1 



I4 3£4li': 2 

30 U m^ 24 51 ^ 

»J? <3'54|'^ 21 35 4 59|o: 6t26 
- 13 3FJ1 20^- - — - - 
2221 r^ 



»3 



10 



7 40 



S 



// 



18 44 
17 13 
15 19 

»3 43 
II 53 



9 55 
7 52 
5 44 
3 32 
I 14 



58 ^1 
56 24 

53'53 



9 37^-S» »7 



48 38 



■*•■ 



54 

7 
o 40 16 



0.45 
o 43 



8 o o 37- 24 



o 34 26 



7 21 lo 31 27 

7' 2 28 25 
6. 44 9 25-^2 
6 zo o 22 16 
6. $Io 19 8 



1 



5*5 
5' 33 
5 16 



Q 
O 



15 59 
1 2 '49 

9^38 



Incli. 
Limit 






+ 27 
4 " 
3 55 

3 40 

3 ^5 



3 XJ 

^ 57 

^ 43 
2 29 

2 16 



ISig^ 



30 
28 

^ « 

26 



2: 
2; 



* 4 

^ 53 
I 42 

" 3» 
X 21 



X t I 

o 53 
o 45 
o 38 



o 32 
o 26 
o ^i 
o 16 

O 12 



2C 

'9 
:8 



o 
o 
o 
o 
o 
o 



8 

5 
3 
I 

o 
o 



IC 



t 

6 



S tJ B T 




The Compendious Aftronomer. 2^9 



-1^ 


• 

Rcdnftion ««;//;& /;^f Excefs ^iw^ /^^ /p^/ 


ode 
Orb. 


^'^ 


Inclination, 4° 59' 35". 




^=^ ^^ 


S U- B T R A a T. 


A A 


^^ 


• 


'51 


Sign, 


• 

0. 6 


Exc. 


* 7 


Exc. 

// 


2 8 


Sxc. 


Sign. 





• 


// , 


/ , f 


. ' *{ 





O; 





1 



5 -^ 


42 


.5 4*" 


'42 


30 


I* 


O:. »4 


2 


S 4^.: 


43 


;5 33, 


.4> 


29 


2;. 


a 27 


4^ 


5 ^ 


44 


5 2.^' 


40 


28 


3' 


41 


6 


S 59 


45 


vs 17 


39 


^7 


4 


0^ 55 


S 


^ f^ 


.46 


5 10 


3« 

37 


26 


5 


I S 


9 


6 6 


*! 


> *- 


^5 


6 


I 22 


II 


6 13 


46 


4 52 


36 


24 


7 


» 35 


12 


6 17 


47 


4 4* 


35 


23 


8 


I 4« 


13 


6 20 


47 


4 33. 


34 


22 


9 


2 I 


>5 


6 23 


47 


4 «3 


33 


21 


10 


2. 14 


17- 


6 z6 


47 


4 «3 


31 


20 


I X 


2 27 


>9 


6 28 


47 


4 2 


30 


'9 


I 2 


2 40 


,20 


6 30 


4« 


3 5« 


29 


18 


»5 


2 .52 


22. 


6 '31 


48 


3 40 


28. 


>7 


«4 


3 4 


23 

24. 


6 3^ 


48 


3 29 


26 

24: 


i6 


«5 


;3 16 


• • 
6 32 


+! 


3 »7 


»5 


x6 


3 .2^ 


26 


6 32 


48 


3 5 


23, 


H 


17 


3 40 


28 


6 31 


48 


^ 53 


22 


13 


x8 


3 51 


^9 


6 .30 


48 


» 40 


20 


12 


19 


4 2 


.30 

3^' 


6 2^ 


47' 


2 28 


J'9 


II 


20 


4 >2 


6 2^ 


47 


2 15 


17 


10 


21 


4 2^ 


"33 


6 23 


47 


2 2 


15 


9 


22 


4 33 


34 


6 20 


47 


I 49 


13 


8 


23 


4 44 


3| 


p 17 


47 


» 35 


12 


7 


24 


4 52 


36 

37 


6 la 


46 
46 


I 22 


II 

9 


6 


25 


5 > 


6 8 


1 8 


5 


26 


5 9 


38 


6 .3 


46 


55 


8 


4 


^7 


5 '! 


39 


5 5« 


45 


41 


6 


.3 


zS 


; 26 


40 


s 52 


44 


27 


4 


2 . 


29 


S 33 


4« 


<; 46 


43 


14 


2 


I 


3<> 


.5 40 


42 


5 40 


42 











•>i€C"- 


" s 


to 7 


t 


?, 3 




Sign. 



ADD. 



^ 79 :7h Cmpmdmf Ailfoopxper. 






^^-■^t^M 



! » ■» 



-^T- 



t 



7 

9 • 3 46 4I 






31 ir^i 

.36 2fj 1 



2 
^ 



■** 



\e 



:?« 57 



1 






■s 



3 

7 't 

I 12 2 



^ 



H U » 



»r^)4 



//. 




72*^ Simple tatiRvk j^ ^e Mpon math tk 

Increment to th gre^teil Incli»auon. 



W i. 



< ?* * S« fr' '^ ^ + 3> 2716 4 
- 5<? » 55 c6io 25 4 33 37 ' 
9 J o . ? *o 39 4 35^ 43 
2^ J 4 >^io 54 4. 37 4316 17 




mere- 
.nent. 



o 



»^ 34 ; ^9 ;|4 2« f8 

37 ^ 5« pr 9 *>E 4 «4 $6 
56 z 4j . f 9 5^ I 26 52 

MF 4r M 9 54 4 29 »^ 



IN, i'^- 

^1 



-f— 
*/' 



ment 8 8 



I fc I 



29 ^9 



// 



8 



5|$ ir ^rftt -21 f 41 281^ 4fc 

ji 23 I 16 ^411 37 4 43 i^r6 4i6 

1 4« 3 20 191 1 51 I 44 53 

3 58 J 24 fi|?2 414 46 27 



f >^3 27 $S 



3413 3« \2 
5^ 3 5? M 



Zff2 5114 49 2117 8 

'2 4514 $0 39!" 7 »3 



ir 3 38 5^12 58|4 5»-5^7 '8 
28 3 4^^ jc 

4^ 3 45 J 



4 3 49 ^2 ^:3 53 



19 3 5^ 42 
38 3 55 5^ 

3 59 9 

4. 2 r6 



8 16 

Ml -9 
I- 1^ 5*8 
4 16 42 



«5 
5 >' 

5^f 19 2'Z\^$ 21 



■•— 



-^ 



jW.ff 



^5< 



ilncre- 
mcnt. 



tt 



" 



4 »9 " 



15 ai 

15 3D 

ij 39 

»5 47 
15 56 



W 



^ 



12 194 47' 57: 



16 52 
165; 

>7 



I 



'3 8 f 53 I 17 22 
»3 «' 4 54, 417 25 



4 55 ^^7 29 



'3 47 4 55 53117 3» 
f3 s€ t 56 3917 35 

14 '8 I- 57*2017 37 
4 »9|4 57 •56j« 7 39 

T 



|. 5 1814 304 58 2617 41 



14 41 



I 58 21 



14 54 4 59 10 



2f 



f 59 24J 
4 59 32 
f 59 35 



k u 



17 45 
n 441 
'7 44 
*7 45 
J7 4? 



1' 

'4 

II 
!l 

IC 

8 



I 





■»g^ 



The Campendkut Aftronomer. 



Bcobntriddes »f the Moan. 




■ 

■ 

I 



■^ o Signs 6 ^ Signs 7 



6^77. 
66771 

66754 

06724 

666^3 



" 



^«a«Mki*Ma» 



•*^» 



166630 
66566 
66489 
66402 
66302 



■»«■ 



10 

II 

12 

H 



17' 
18 

L 19, 



20 
21 
22 
23 



I 



2 
2 

27 
28 

29 



66192 
66070 
65936 
65792 
65036 



^tmf 



65469* 

65292 

65103 

64905 

64695 



64246 
64006 

63757 
63498 



63230 
6295 a 
62665 

62370 
6zo66 
61754 



61754 

614.34 
6H07 

6077* 
6042^ 



2 Signs 8 



60080 

5972$ 
5936J 

5«§95 
58621 



t i^ 



58245 
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NumUr 



Jir>,XriIND tbc Place' of the Node a 
I J/ the Firft of January for die k 
Yeajr, to which adding fiK Signs, g^ r^ 
Plafc of the other Node, they being ahns 
i^p|Dfi|:e to each other. 

Sfcdndlj^ Qhfkrvt what Months the Sm t] 
JT^rstthofe Sigos, whei^n ^e Nodes are, wn 
is ii|i9)ediate]y di^coi^ered by the Figure sr 
Beg|iDning of tl)e Book. 

^rdljfy Find the Flaee iof the. Son on 
Fir|t Day of each of the fajd Months. 

* 'J'hcn, with the Profthapfaerefis for recix: 
^ Moon's Mean Piace on each refpeSiveli 
in iSie- Yeikf 17^6 to that for the Year reqcr 
if tp? fame be additive (as i| will always fe 
.Teirs- forward) fobtnuft it from the zSors 
Places of the San, and feek the Rematndr. 
next feft, among the Moon*s Mean JPlacs 
the Gld Months of the Year 1736, addir^i 
many Pegreea to the laid Remainder as art 
Number of D^ys from thf Firft of the : 
Month cxclufivje. The Day anfwering r: ^ 
Jafb $(im is that wherepn th^ Chai^^ c 
Mqon happens^ and the Diifereace isy «^ 
"this laft Siim eJicccds the Numbers a^ainf: 
;fai(| pay, bciojg multiplied by 2, glTti 
-Timg ot the Pay according to the Mean ) 
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If the afpn:&id Proftbaphere(is be ablative, 
s it may be for Time paft) it muft then be 
Ided tq the Place of the Sun, operadng ia 
1 other refpeds as before.: ^ 

If the Change of the Moon, thus found, 
ippei^ jwitbin * I* Degv either before or af- *Tiiii tho* 
r the Node, there will .4}Q an Eclipfe of the ^m^ the 
in, otherwifc not. enaLawt, 

yet It iBijr 
be taken as 

If from the afonefeid laft Sum be alfo fob- ^±^}^- 
afired i Sign, it will give the Numbers for 
/covering in liHe manner the Day of the pre-* 
ding Change \ and if to the fame there be 
Ided I Sign, it will give thofe for difcovering 
e Day ofthe fubfequtnt, when, by the aforc- 
id Circumftanccs, may be found if there will 
: an JEclipfe, or not. 

Lafily^ If from the Numbers for thus dif- 
»vering the Change, you fubtrad 6* 15'' you 
ill have the Numbers for difcovering the Day 

the preceding ; and by adding 6*15* thofe 
r difcovering the Day of the fubfequent Op- 
;)fition of the Moon. 

Which, if fhould happen within ♦12" ei- •Asabo|B^ 
er before or after the Node, there will be an 
clipfe of the Moon^ otherwife not. . 

T^.B.. If the Month be Jamary or February^ 
A it; be not Leap- Year, the Day thus found 
ill be a Day lefs, w», 29 the 28th, &fr. 

— . • Having; 
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Having thus diicovered the Mean Time rf 
an Eclipfc, proceed to find out the Places of, 
the Moon's Mean Longiftide, Apoge, 6fr. bjf 
which means you may ever (in focb Gafes) cT- 
timate near enough the Elliptic Equation, whid 
apply to' the aforefbund Mean Place of Ac 
MocKi) at the eftimated Tin^e of the Conjuno 
tion or Oppofition \ next fee how far this laft 
Place is Ihort or beyond the faid .Conjun6Hoa 
or Oppofition, which Diftance, being multi- 
' plied by 2, gives the Hour, &ff. to be acMcd 
to the (aid eftimated Time ; in the firftCafe airf 
fiibtraftcd, in the latter, which will always W 
a few Minutes give the true Time, to whif^ tf 
you now calculate as if it was the True, the 
Excels or Defeft will be eafily obtained by thi 
Hourly Motion of the Moon from the Sun, 
' which will be otplained in the following Ex- 
amples. 

>FirJij Let the Number of the Eclipfes for 
the Year 1739 be re(|uired. 



i « 



• Which ill The * Mean Pkce of the Node to Degrees, 
^f withh a which at prefent is fufiicient, wH! be found to 
Degree of be 4^ 13% to which adding 6 Signs, gives 
5 n^\ lo' ij^viz. a and ^, which Signs the Sun 
iouKd, it is found to enter in the Months of Janmn 
and July. - ^ 

The true Place of the Sun on the Firft of 
JoaK^ry to Min. is 9' ^20° ^5'^ whlcli in this 
Cafe iriay be taken ^' 21 \ The Profthapbc- 
refis for the Reduftion of the Moon's Places 
J736 to 1739, is o' 28** additive, (alfoncar 

:h 
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• 

ough for' the prefent Purpofe) which, being 
Dtraifted from the aforefaid Place of the Sun 

2i%'g!vcs 8' 23% a^inft which, among 
e Mean Places of the Moon in the feid 
onth, anfwers 27th Day (feri) to the faid 

23"; now adding 26** for the Nqmber of 
lys, eicclufive from the Firft of the Month, 
ves 9 ' 1 9 ** which, fceking again in the Ta- 
e, againft J^^^^O' 28. (which, as beings not 
eap-Year, is 27.) you have 9*8% and there 
ling an Increafe of a Day, a Degree more 
uft- be added to 9* 19% which gives 9* 20*, 
e DiflScrerice- 12 % being multiplied by 2, 
ves 24 Hour9, viz. the Noon of the next Day, 
r the Mean Time of the Change, which v^ 
ithin 7 Hours of the True, at which Time - 
e Mean Place of the Node, anfwering to the 
id Day of the Month, is io« 1 1 " 5 next, ad- 
ng 27 V 'P^^- I Degree per Diem^ to the a- 
refaid Place of the Sun on the i" of the 
[onth, viz. 9' 21°, gives 10* 18% which 

within 7 ° of the faid Node, and confequent- 

there will then be an Edipfe of the Sun. 

# 

Again, If from this laft Sum, viz. 9* 20* 
)u fubtraft 6* 15% and feek the Remainder, 
'z. 3' 5% among the Mean Places of the 
loon ; alfo in the faid Month on the 14th 
ay (which is here to be 13 ** ) you have 3 
**, the Difference 2, being multiplied by 2, 
ves 4 Hours after Noon for the preceding 
>ppofition, and is alfo within 7 Hours, of the 
*rue ; next, adding 13°, the Number of Days 
cm thp Firrf of the Month exclufive, to the 
brefaid Pkce of the Sun on the Firft of the 
lonthi' viz',' 9' 2\ % gives 10 f 4% at which 

Time, 




• :« • 



2^6 Tie Compendious 

Time aUb the Mean Place of the NodeviL 
found to be lo' 12% die DiflbrcBcc S *, 
ing within the Limits, vi%. 12% flmn 
wUl alfo be an Edipfe of the Moon at ds 
Oppofition. 

The like Method is to be ufed widi the;! 

ceding and iablecpient Changp and Oppofida 

. if found requifite. 

FrocGcdif^ ia the fanoe Manner for 3 
Mondi of Juljy the true Place of the Scbi 
be fiwnd to be 3' 19 "^ 32 ', or 3 * 2p% ffl 
which fubtrading o' 28 ^ as before ghc 
22 "^ the neareft Number, to which aoxH|' 
Moon's Mean Places in the faid Moodi < 
fwers 22d Day, and then 21^ for 21 ^, 
from the Firft of the faid Month, being 212 
to the iaid 2* 22% g^ves 3* 13% whki 
by which it exceeds the iaid Number 7^ 
24dL Day, being multiplied by 2, ^ 
Hours after Noon for the Time of die Chais 
and is diredly the Time. 

Again, 23 "" for the Days fnm die FH 
the Month, being added to the Sun's Phci 
the faid Firft of the Month, viz. 3* 20% p 
4' 13 "" fere^ and the Mean Place of die N^ 
will be found to be 4' 2 % the Difiereoce i^ 
being within the Limits tbere, will conicq^ 
ly be an Edipfe of the Sun* 

Laftly, If horn this lail Sum, viz. 3' <: 
there be fubtraded 6' 15% and the Rcto^ 
jder 9' fought out aoioi^ the Mooi^s M^ 
Places, the Oppofiticm wUl be found lo be j 
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s 9tK^I>ay, at 8 at NigHf, Mean Time (which 
about + Hours from the 1*ruc; the Place of 
£ Sun 3? zS"" fere^ and the Mean Place of 
5 Ndde 4 ' 3 % which being but 5 ^ diftant, 
d thcrcfbr^e* within theXimits, there confe- 
ently will be an Eclipfe of the MoOn ; and 
js tl& whole J^umbec of* Eclipfes. will be 
jnd To be * Five for the Jfaid Year 1^39 i 
d in likemannermay the Number of Eclipfes 
determined for any Tear required. 

Having thus given a general Method for 
iding the Mean Tim^ of an Eclipfe^ as alio 
cir Number for^any! Year retjuired, I ihall 
xt Ihew how to pbtaih the true Time. 

In. Eclipfes of the SUn that are vifible, it will 
beft to begin the Calculus at the-Noon of the 
ly whereon th« Eclipfe hajipens, and of the ' 
oon at 12 Ho. P.M. of the faid Day. 

Example^ 

Let it -be required tojobtain the true Time of 
e Oppofiiifta, pf- the Suti and Moon in her 
rb March i§. 1736. on which Day, by the 
Drefaid Rules^ there tnaj^ be found to have 
ppened an Eciipfe of the Moon. The Mean 
aces of the Moon, fcff. will be. found as fol- 
w, making uft" of but three Equations as in 
^ge 164. but if you compMtfe according to the 
heory, you mull then apply the other Equa- 
)ns, as by the Precepts before given 3 *till you 
me to the Elliptid, when proceed as in this 
Kapfple. 

CLq ^736, 

^ It wtU W convenient ibmitixnes to obferve by the Pbce of either of 
Nodes at the Beginning of ^he enfuing Tear^ if thtre ^«411 be anv 
pf;: at xht latter Bad of the prccedio|» «& ia thft {i(c|i;|it Year^ whKb 
( fae eaiily isca by the fbre^ring Rules. 
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V 

With the Mean Anonialy, ^te. -6* 22® in 
s Cafe^ entering the Table of the Mean EIt 
tic Equation, you have 2** 29' 24*^, next 
th the Degrees of the Diftance, D Apoge a 
^hich in this Cafe may be alfo taken in round 
jrtibers) and the Cortiplenient of the Meaii 
nom^ly, ai it exceeds fix Signs, entering the 
ible of Rediiftion^ &c.' you will have about 1 ^ 
be added to the aforefaid 2° 29' 24', /. e\ 
45' 24" fere for the true Ell iptic Equa- . 
>n to be added to the aforefaid Place of the 
icon firft Equated, which gives 6' 6* 33' 4" 
K)ut y fliort of the Oppofition O, whence 
8 aforefaid Time proves very near the True, 
I which Time, now calojlating again, as if it 
as the True, the Difference will be eafily 
und by the Hourly Motion of the Moon 

om the Sun, 

• • • < 

In this Example, the true Place of the Moon 
I her Ori) will be found to be 6^ 6"^ 32' 55' 
lat of the Sun, a^ before, o* d'' 36' 26", the 
riftance of the Moon fhort oiP the Oppofition 

25", the horary Motion of the Sun taken 
ut of the Table (Page 272.) is 2' 28", the 
orary Motion of the Moon in her Orb, her 
lace l^eing calculated for dri Hour forwafder, 
rill befeund t6 be 37' f4'',' the Difference of 
lefe horary Motions js that of the Moon from^ 
!ie Sttfl, x^fe. '34'46"i 't4i€' Proportion then 
or finding the Time of the trte Orbit Oppd-. 
[tion. is, as 34' 46" is to 60', or an Hour^i 
b is i' 25% the Diftance of 'the Moon Jrom 
he fafdOtbit Oppofition, to 5' 54'*, the Time 
astheMdori was fhort of the Oppofition) to 

Q^q 2 . be 
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be added to the Eftimated Time, as above, 
Midnight^ or 12 Ho. P. M. and thus the 
Orbit Oppofitton is found p be 19 ho. 5 

P. M. Equal Time. 

» » 

If you would know the Places of the 
naries at the faid Time, it will be as an 
' (or ec) is to 37' 14", the Space delcribed 
the Moon in ap Hour^ fo is 5' 54' to 3 
yKich added to her Pkce,Twhcn (hort as 
of the Oppofition, ^12. 6 , 6** 36' 34", her 

«;/»< 12 hp. pkOilte. 

5 m, 54 fee. 

thePlacesof <•/••• •/>t<^j 

theLomina- For a further Proof of this, if the Sun : 
SLhtX^ an Hour, or 60', moves 2' 28", what will t 
they wii'be move ju 5' 54% Anfwcr 14"*, which adci 
^Jt^ to the aforefaid Blace of the $un, makes itc 
fite- fame with that of the Moon, as laft found, (5^ 

dueling 6' for the Oppofition. 

♦ » V . 

• if 

if phe Calculiis of the Mpon7s Place for t 
Hour forward or backward inay at any Tiia 
be thought irkfome, it may be obtained wi^ 
great accuracy in the Zyzy^ys by the followii; 
Method. 

Firjlj It is ?o pbfcryed, fhat tljc Ma 

hourly Motion of the Moot) at a Mean D: 

. tance and Mean Eccentricity, (at which Ti^ 

the Mean Horizontal Parallax takes place, ^ 

^57' 39''>) is ever ^3' 33''. 

. Next, take the DifFeren? e between (he on 

fent Horizontal Parallax and the Mean, wlu: 

. [)cin^ multiplied by, the conftant Fa&or M 
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d the Produft added to, or fubtraded from, 
e faid Mean Hourly Motion, according as 
e prefent Horizontal ParaUax is'g^^cr xjt 
ler tiianr the Mean, will give, tha prefeit 
ourly Motion required. 

In this Example the Horizontal Parallax is 
>' 51" greater than the Mean by 3' 21'', 
bich multiplied by the afbrefaid Conftant 
i£tor 1. 12, gives 3' 43'' to be added to the 
[can hourly Nfotion 33' 33"^ which gives 
J 16'' exceeding that found by Calculation 
r 2" only. 

The fame Method of obtaining the true 
ime is tq be pbferved in Eclipfes of the Sun. 

Having thus exhibited the Neceffaries prc- 
iratory to tlie Calculating of Eclipfes, I re- 
r the Reader to thdfe Books that treat there- 
\ the which, 10 handle fully with their Con- 
rudions, the Occultations of the fix'd Stars^ 
h, requires a Treatife pf itfelf. The Dc- 
gn of this, which was to remove the labour!- 
js and tedious Operations hitherto ufed in ob-- 
lining the Moon's Place, bein^ thus ended, I 
lall next proceed to the Defcnption and Ufes 
r the Chronolc^n 
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H E Circumferences of the foiir 
teriour concentric Circles round 
Square in the left-hand Diagram 
divided ihtx> I2 Parts, ahfweVfng| 
the 1 2" Mbnths 6f the Year •, between the 
ejrteriouf are contaiiiM the Mekn Places bf 
"Siin, ai)(l 'betwe? ft the two next the Mian-Aj 
mAlies^^and. under thefe the Monties -A^i^lth 
fifttDay, and the NUmberof Days, in each 
Ifpeftive Month ; which indicates, that on 
^fifft Day of thtf iVfottith at Noon, the Mj 
Places of the Sun arid Anonialy were as al 
exprefsM, in the faid refpeftive Month h 
Radical Year 1736, which is placed in 
four feveral Parts round the Square'. 

The thrfee next are divided into tw6 equal Parts 
and immediately under the Months of Januarj 
iFibftitpy and March^ is contained the Sun' 
Mean Motion for every fourth or Leap Yea 
exprefs'd in decimal Parts of a Deg. as alfo hi 

Mcai 



^ 



lean Motion for every fingle Year, or Yeaf 
tcr, Lre^prYear (which can . ijever . e^^ed 
ree) viz^ -*- 14 ^Q\ ox 14 Minute?, ap^ ap 
.'Conds Negative, b^iog the Quantity he falls 
ort of the firft Point o( Aries (from which 
I the Mean Motions are ^computed) in ^ Year 
3 6s Days, and und,er :^ticfe again., the Mcaj> 
[oiipn oj; t;he Moon ibr.ev^ry fourth and 'fingic 
ear i&eflprefs'd in dcciipal Parts of the Ciix)L 
• 360 Deg. 

Immediately under t^he MoiKb^ of : Aprils 
^ay zx^'June^ tift tl^e Motions of - die Si;n*s 
Ie?in Appnialy exprwd' as; before, and Jik^ \ 

ife thofe of the Moon's Apoge dccimcflly ex- 
refs'das before. N^xt /^imediately ynder , the 
loaths. 7^> Augdt kx^S^ September i, are tl\e 
lean Motions pf . tiii? $ga and Anbnialy for k 
lay^ ejfprefsM in. deqn>9i/^arts of a Deg, and 
fKi uAcier ^thefe agaui, ..tli^ Mj^an Motions of 
le MoQ^''^ .Node royr every. 4^^ viz\ leap and 
ngle Year exprefs'd in the decimal Part of the 
ircle, or 36Q D^ft.* ^ - . 

.> ■ < ■ • * . . 

I^ly, Uncjer the Months OSohr^ Novem- 

?r and December ^ are the Svin's Mean Motions 

id Anomaly for an Hour and a Minute, ex- 

refs'd, in Min. and decimal Parts of a Min, £sfr* 

\ likewife the Mean Motions^ of the Moon for 

Day and an Hour exprefs'd in decimal Parts . 

f the Circle. 

The Tables in the Square are fuffkiently ex- 
lain'd per their Titles ; but if any thing 
lould feem obfcure, it will be fully cleared. up 
I the enfuing Examples. 

*A' In 
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04 The Compmdiout Afbonoflltf. 

In this Right Hand Diagram the Ma 
Places of the Moon Apoge and Node, K 

are digefted as before of the Sun. 

« 

Between the two laft concentric Cirdc 
under the Months of January^ Febmary art 
Marcby are contam'd the decinial Multiplifl 
to the x^ Equation of the Moon, as alfo of lo 
Apoge X* fignifytng Multiplier. 

Under the Months of Jpril^ May and J^ 
are the Multipliers to the i* Equation ott^ 
Node, and the Motion of the Apoge foroneDa)| 

I 

Under the Months of Jufy^ Auguft and 5.f 
tembery are the Motions of the Apoge for i 
Hour, and of the Node for a Day. Aa^ 
next follows the Motion of the Node nI 
an Hour ; and under thefe again, about c 
Square, the Radical Year, viz. 1736. 

The Titles of the Tables in this Square aii 
as before of the Sun*s, declare their Uf: 
which will likewife be made confpicuous 
the following Examples. 

In the Table for finding the Domimcal Ld 
ter for ever by the Cycle of the Sun ; after hi 
ving found the faid Cycle per the Rule thc^ 
laid down, feek the fame in the faid Table, on 
againft it you have the Dominical Letter n 
quired ; if there be two, as there will be cvci] 
Leap-year, then the firft is to be ufcd to : 
February^ and the other all the Year after. 

sd 
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Seek the Dominical Letter thus found ambng 
Seven immediately under thofe of the.Cy- 
; when the ill Day 6f the Month, or. each 
the Months imnfiediately under thicTaid Do- 
lical Letter begins on a Sunday, the Month 
Months under the next Letter to. the right 
nd on a Mmday^ the next iTmffyy^ and 
on till you come to the DontinicaJ Let- 
again, under which you will aHb find the 
y 6f the Month that Aiheut ^undaj falls 



Jnder the Dominical Lettef at the Head of 
T^le for finding Eafitr for ever, and ' 
init the Prime (found per the Precept in the 
ble of the Cyde of the Sun) ^ou ha^e the Day 
the Month that Eafier falls on^. the Month 
t above in the faid Colunin^ if not found 
sdtly agaioft the faid Prioie* 

rhe TeriAs, RetMrns, tSe. ma^ all be found 
Infpedion per the Praeetits ih' thi: Table of 
Cyde of th* Sun. 

fiaving thus given what was previoufly n^^*^ 
fary to Working Examples, I Hull next pro* 
d thereto in all tbt Various Cafes of the 
rcaojoger. 

\% the Sun h the Bafis of all thefe Calcula- 
)s, I (hall firft begin with, computing his 
ce ; accordingly, let it be required (as before) 
* Dfcemher itjij^i. at 5 ^ 27' P.M. 

- ,Rr Firii 

And ha« it It to be always aofeed, that if tlie Klootbi be JmrnarytaA 
'»Sy and not Leap-year, you toaa always ConpuU ftr • I^ Ut* 
^> vf «» Ibf lath mila bf takei) ;^tb» tfk. 



3o6 The Compendious Afironomer. 

Firft take out the Mean Places of the & 

and Anomaly, anfwering to the firi^ of I 

cember in the Chronologer, which will ! 

'8» 21*^ 25' 46" the Mean Place, 5* 13* 10 1 

Mean Anomaly. 

Next, as the Day required is the 1 2th, tii2 
are 1 1 Days more to Account for. 

, O Mo,pir D. Mo. Ano. per\ 

II Days. II Di 

i0/;.842i5. I0^84I6 

^videP^. . 60* 60* 



96. £x. I. 



50.5290 50.4960 

60 60 



31.74 29.76 

OMe. Mo. ^ Anom. 

That is 10*. 50' 32" Io^ 50'. 30" 

Next the Time required \s 51* 27' that hi 
cimally exprefs'd 5.45 the Meap Motion of ^ 
Sun and likewifcof the Anomaly for one Ha 

2 .464^ 
Multiply by ^ 5.45 



» 


I2.32<^ 
98564 




123205 


\ 


■ i3'.42940s 
60 

• 


that is 13' 26" 


2%7643? 


• 


• « 



i 



7l>e Compendious Aftronomef. 307 

ch added to the Sun*s Mean Motion and 
Dmaly for 1 1 Days found as above, gives 
3' 58" Mean Mqtion and 1 1** 3' ^6 ' Mean 
Dmaly to be addc4 to thofe before taken oi}t 
the firft of December J which gives 

O Mean Place O Mean Anom. 

9- 2" 29 44;^ . 5« 24^ 14' 14" ■ 

he Time required for the Year 1736, which 
r muft be reduced to the Year required 1738, 
Example Pag. 105, t?iz. as it is only two 
irs from the Radix, there muft be twice the 
mbers anfwering to the Motions of a fingle 
ir, for the Mean Place and Anomaly be 
>eftively dedufted therefrom, viz. twice 
20" i.e. 28' 40" for the Mean Place, and 
:e 15' 20" /. e. 30' 40" for the Mean Aiidr 
y, which ^ivtiiot Becepiber 12, 1738, at 
lours 27 Min. P. M, 

Mean Place Mean Anom. O Apoge 

e Place of the Apoge is obtained as per a 
per Precept by fubtrafting the Mean A- 
laly from his Mean Place. 

Then for the Equation of the Sun's Centre 
ering die Table of that Title, with the O , 
an Anomaly above found agi^inf^ the next 
in the faid. Table, viz. 5,, at the Head, 
22"" in the Margin, you have* 991", and r??^j;?*" 
inft 24* and under 5' at the Heiad the next Tabic" Jicldi 
ater than the prefcnt Mean Anomaly you ^"*'****, ^ 
e 744" the difference of thefe is 247". Whence and^tafe"% 
wilf be as 2 Deg. (which is always, the ^"*?|^^^"«- 
rginaldifF.) is to 247" fo is the diff". be- 

R r 2 twecn 



3^8 7fe Cmp^ndims Aibondiocr. 

twecn the next lefs and prefent Mean Anom 
which is here I** 43' 34^^ to the Seconds, 
be applied to tbofe ^inft the f^id leffcr " 
ginal Numbers than the Peg. of the pr 
Mean Anomaly, viz, to be added if the 
be incrcafing, but fubtrafted if decreafing j 
^this Exami^le the 247" is deoreafii^* and tiii 
diff- viz.. X* 43' 34" decimally CEprefs'd is, ' 

• • • * ^ • ■ * 

1.726 

Multiply by 247 

|20l» 

345» 

426.322 

which being divided by ft, the Marginal di: 
(that is always taking the half,) yoahaye i\\ 
to be deduded from 991" found as bef( 
which gives- 778" (or iz 58") the true Bqi 
tion of ;he Sun's Centre in Sieconds require 
which being fubtrafted as the Table dirti 
from the Mean Place oJF the Sun before four: 
viz. 9" 2^ i'4' gives 9" I^48'6" the tr 
Place of the Sun required, and is cxaAly a$ h 
fore foqnd/>^r the Tables/ 

l3r This fpecial regard is to be had witb i 
thrf Tables, viz, when the S^gn, &fr. you en: 
with is not to be found at the Head, you m'J 
then fubtrad: it from 12, which diff. you^ 
always find th^re, when operate as blefore, h 
on the contrary, if the Head Tide is fubtrac 
you muft then add, and if add, fubtni& ti 
Equation fo found. 

Thi 



f 

\ 

Thiw having obtained tKc Gfound-fWQfk, 
c the Place of t|ie Suii^ I (hall next proceed 
the Ufes of the Table$ depending tbereQA. 

And firft for his Declination* ] 

The Place i^f thc.Sun isi Oi t 48' whiqh not 
ing to be foungi at the Head pf the Table, 

muft therefore be fubtrafted from la, the 
fferencc is 2 •28'* 12' which now being fpund, 
ere, and ent;i6ring the Table of the Sun'S; 
eclination therewith under 2*, and againft th^, 
xt Jefs Marginal Deg, viz. 24** you have 

^3**'347>. the greateft Declination takes ^^i^eKiiin. 
ace next in the Table, which here naay bet«»jrf tw* 
l^en 23.5. the difference is .i53> whence it,)iai^«x- 
ill be as 6** the Marginal difference is toi^'^^ 
53y fo is 4** 12' the difference between the ompuot. 
id Marginal N^. 6f ^. the Numbers entered 
le Table with to .107 fire^ which added 
• 23**. 347 as the Difference was incrcafing 
ves 23. 454 the prefent Declination required. 

Here it is to be noted, that when the Sign the 
m is in, is under 6, it is th^n Nprth Declina- 
oil if above Souths and is therefore in the 
-efent Example South Declination, as being 
Signs, the^aoovf Deciipal being reduced, (^ic. 
ives 23'' 27', ^c. and is nearly the Declina- 
on per Tables, 

To obtain the T'l^c of the Sun Rifing and 
jtting, with the Length of the Day and 
Fight. 

With , 



iio The Compendious Ajftronbiaa. 

With the Declination thus found, enter tli! 
Table titled O Set.^ Hiic^'&c. and under tb: 
Latitude at- the Head and Dcdinatbn in tbt 
Margin, you have the Hour and Min. <rf" Sa 
or O Rif. accordingly. 

* In the prefeni Eamplc the Declination ii 

z'f 27' and in this Cafe may be taken fortk 

grcateft, viz. 23" |, againft which in the Mai 

gift of the aforciaid Table, and under dij 

I^at- 51 h you have Z\ 13' in the Moniinj 

or after Midnight for the Time of SunRi 

fing, and is exaftly tTie Time, for all otk 

- Latitudes in the faid Table, entering with tfc 

„■ proper Declinations, by proportioning, you »ii 

■ tafily obtain the Sun's Rifirig, ^c.^ 

• 

. " For the Length of the Day and Night. 

- In the prcfent Example, the Time of tliJ 
Sun Rifmg is «•». 1^' viz.. 8^ 13' after Mid- 
night, confequently there will 'have been iKv^ 
before Mid-night for -the other half of ths 
Night, whence pf-oiceeds this Rule, viz. dou- 
^ bit Sun Rifing it gives the Length of the Nigh: 
' afKl in this cafe is h 6 ">. 2 6', whidi fubtradcd froB 
24, leaves jK 34^ the Length of the Day, orii 
yoii fubtraft the Time of Sun Rifing from 
I-2 Hours, ' you will have the Time of Son fa- 
ting, which is plain, there being 12 Hours froE 
Mid-Night to the Noon preceeding of even 
Day, and as" iri =the above cafe there being 
8*. 13' (the reni&ining part "or half of the 
Night) from Mid-Night towards the Noon 01 
the preceeding Day ; by fubtradling it, therefore. 

■ ■ ' '• ' yo:; 
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Du will' have 3 ^ 47' for the Time of Sun fct- 
^•3^ 47' after theNoQn or middle of the 
•eceeding Day, and confequently 3^ 47' can 
i but one half of the Day, from whence alfo ^ 
imcs the Rule of doubling the Hours, 6fr. of 
m fetting for the Length of the Day, whic|i 
ill be found as above, and which taken from 
\. HoiU'S giv^s. the Length of the Night 33 
;forc. , . . , 

» • • « ' • '. ' • . y.. 

For the Equation of Time. 

The iirft Part of the Equation of Time is 
le Equation of the Sun's Centre reduced to 
*ime, which Equation was found to be 778^^, 
id is reduced to Time thus, divide the fame 
[ways by roo, i. e. pointing off two Places to 
le Rig^t Hand, next divide them again by *^^ •'^la. puttr 
le Quotient: will be the Min, and Parts of*** 
Ime required. - \ 

Thus 




•^, 



52.0 . , 

• * 

^hat is 51" 52*^' or 52" Equation of Time ah- 
vering to the Equation of the Sun's Centre 2A 
squired, which muft be applied to the appa- 
mt'Time in the fame Manner as before to 
le Mean Place of the Sun, viz. fubtraftcd. 
"he fccond Part of the Equation of Time de- 
pends 



3 1 3 The Comf^diousA^hoihii. 

?ends on th6 Sun's Phcfc, with which enter ± 
''able of that Title \indef that of the San 
tofeclination taking out the Ivfufrtbets aecofcli« 
ly. In the prefent Examples, the Sun's Vhz 
U o' r 48' (in this cafe ne^ir dliough) wb:c 
being not tb be found at the Head of the T: 
b]e» it mtift, as before noted, be fubtradc 
ftom li, and the Remainder (br Conlplenicm 
fought at the Head of the faid Table, ^j: 
2' 28"" 12', under 2* at the Head, and 2^ 
in the Margin the next )efii than the Cq 
to be entered with, you have x' 48'' or los 
tod ij^inft 5 'Signs the next ^teaftef, (the Ti 
We ferving to tvety 5 Deg.^ it wiU bcxomcc 
Whence it tvili be a^ (fnftcatl of di^in^ by: 
ytm nuy lifiultiply by .2) 5 Peg, the ISftkrgb 
mff. is to 108'^ fa is 4^2 thfcdffi between \k 
. . ^ Deg, to be entefM ifrith, and thti ihtett lefi to 69 , 
Which fdbtrafi: from 168'^ ts "M fittic was i 
creafing, gives 39" the Equatioffof Tttnc fr 
pending on the Sim's Place required, whk: 
Equation as the Cotnplement to 12 Signs w£ 
made ufe of, miiil, contrary to the Title c 

the Table, be added to the apparent Time. 

•- - - « 

The firft Paft oF the Equation was found 5 
be 52" ablative,' or to be fubtrafted, and ti 
latter 39" to Fe'added, their diff, thcrefort 
viz. 1 3" is the true Equation of Time to k 
fubtrafted according to the Title of the greao: 
part, and is dire Aly the fame by the Tabks. 

For the right Afcenlion of any Poihl in tfcc 
fecliptic, let the right AfcenfiOn of that Poin: 
of the Ecliptic, the Sun is in^, viz. ^ 1^48' 6 
be required.* 



I^rc it m\\ be convenient to fHew hem 
reduce Min. and Seconds of Time into Deg, 
d Min. of the Equator ♦ firft cUvide the Se-- 
nds by 4, the Quote is the Min. a;nd. the Re^ 
linder fo mady Times 15". . Alfp divide; 
jn. by 4, the Quote is £)eg. and the Re* 
aind«r fo n^ny tiiae^ 15'$ ^ %fS>fe the 
•eateift Equation oif Timi^ in the Table de^ 
•nding on the Sun*s Place, vi^. 9' 54" be re* 
red tc^ be reduced to Deg. and Min. of the 
qualoh 6rR 54" 4mded by 4, gives 13' fof 
le Qudte, and 2 Remainder, which therefore 
ves 30". Next 9' divided by 4» give? 2" for 
le Quote, and 15' for i the Remaindei:^ f0 
lat the true Anfwer is 4* 28' 3^" i .for ^ Procrf* 
ercof, jet the faid 2* 2&' 30'/ be reduqeii all tP 
econds, iJ^hich will be ggiQ'S the Tatne being 
iduced to Time by the Method before in the 
Equation bf the Sun*s Centre^ will be as fol- 
)ws^ tho$ ri^ci ^'- ^^ 9 Sr as atf firft. The 
^me thing may feee&ftcd by naulriplying 
** 'zW' 30" back ag^in by 4> which con^obgratcs 
he Work. 

This being done* it 13 to be ©bfef ^ed, that 
he r^u Afcenrioya/ of any Point of the E- 
iipic differs from^ the Longitude of the faid 
?oin£- more oir iefs by the Equatio^n * of Time ^ 
educed as before ftiewn depcuding on tl» 
Sun's PJ^cc, fiippofing hifli to'paflBcfi the iaitd 
Point ol* the Ecliptic. 

In the prcfcat Example of the Sun's Placp, 
:he SJmjs being reduced to peg. the Point in 
JiC fxliptic will then be 271° 48' 6" but the 

S f Eqi^tion 

• If there beThinb, dWUe <»>«» W 4>'^<)«M ** Wfc»«W» 
ind the Remainder fo mwj Tim«» 15 thiti*. 
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Equation of Tiri^e before founds viz. %f t 
9' 45'' when reduced^ and as the fame was Ad< 
dicive, it mull therefore be added to the sdxm 
Point of the Ecliptic^ which gives 271* 5/ 51", 
die right Afcenuon required, and is exadl) 
the iame by the Tables. 

To find the right Afcenfion in Time of an] 
Point of the Ecliptic, 

Let the right Afcenfion in Time of th 
aforefaid Place of the iSun, viz. 271' 48' ( 
. be required. 

Here it muft likewife be obferved, thaj 
every 15** of the Equator is equal to <^ 
Hour in Time, from whence it is plain tha^ 
every Quadrant or 90** is equal to fix Hours, 
and ftx)m whence alfo may eafily be dcducecl 
this Rule, vi^. 

" Divide the * Seconds by 15, the Quota fe ft 
many Secondi^ and the Remainder fo many 
times 4 Thirds ; next divide the Min. bf xfi 
the Quote is fo many Min. and the Remaindet 
fo many times 4 Seconds. Laftly, divide M 
Deg. by 15, the Quote is fo many Howrsj 
'and the Remainder fo many times 4 Min. 

According to this Rule id the above Exafll- 
pie, viz, 271' 48' 6\ the 270'' or 3 Q«^ 
drants, give 1 8 Hours, and t^ remaining. Ncft 
the 6" gives 24^"and thc48'gives3' i2",andthcj^ 
remaining 4', amounting in all to 1 8^ 7" 1 2^24 > 
to which adding 39'' Equation of Time dc^ 
pending on the Sun's Place as the fame i^as 

additive, 

* • IfthertbeThird«, divide byi^, the Qgo^ will htthkii,^^ 
(]le9»4iP^ ib BKviy Times 4 Fomths. 



7^ C^pefui^i^us ARronomer, 31.^ 

litive, makes i8^ / 51'' 24'" the true right 
cenfioninTime rcauircd,orif 271** 57' 51" the 
he Afcenfion of tne faid Point in the Eclip«> 
before found be by thii Rule reduced to 
me, it will be found the fame : As it will 
3 by the Tables, 

Elaving thus difpatched the principal Ufes 
the Tables in the Chronolpger relating x<^ 
t Sun> I ihall next proceed to the fame for 
: Moon. 

And firft let her Place be required accord- 
I to the Theory to the ^orefaxd Time with^ 
It of the Sun, W2j. December 12, 1738, at 
2/ P.M. 

Mean Places in the Chronologer Dec. I4 - 

Me. Place Apoge Node 

No^e^ It will be convenient to rqofter the 
[lowing Equations of the Moon, &<r. found by 
e Chronologer in ^ Piece of Paper, as in Pa^e 

•3- ^ 
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. /Next the Mean Moticm tf tke IMmh Hr 
fingle Tesr in the iaid Cl^roiiolo|^ is i 

Mult. bjrToa^s from Riidix . i 



< < 



Days from P^^. i. 11 



mm 



. 4261J1 402fM 

l)Me,Mo.//rH. .001525 

lupc from Jfoon 5.45 Dec. expreis^4 

6x00 
7625 



tyiac» f.00831125 fr'AoSJij 



m * 



Hcrc^ Ac Sum Total of thefc Mesm MotiQoi 
jsunount to one Rcyoluiion, and fo many (fed* 
mal Parts of the, Circle towards another, wi 
the Decimals e]^prcfshow.far the J is from^ 
Vcrpal Equinojc, or firft I^oint of Ariesy whuA 
beii^ all that is requir^ . ;he Kevohttions ol 
Numb, of Times that the Moon has made tk 
Circle, are omitted. 

The Decimals may be reduced according td 
the Rule, Page ^8, or thus ; 

The decimal Farts above are .12972 J 

Multiply by 

778350 
Mult, this laft Produft again by ^ 

467010c 
Laftlji 



ibly, po,inting oflF a Place lefs for Decimals 
tx are the Number of tholk fo multiplied 
es the true Produft in Deg. and decimal 
ts of a Degree 46*.70loo. 

rhe Signs the (aid Numb, of D^. at any 
le conta^fl) are feen by Inlpiftiont each 
;n containing ^o peg. and is here i* i6* the 
naining Decimals being Part$ of Deg. will be 
tnd per Rule, Page 96^ ; to be 4a' J^'firi. 

And thus there is found to be added to the 
san Place of the Moon ion the tt& of Dr-^ 
il^er 1736, i> id'' 42' 4'' wliiich will ttdum 
to the time required, for the Year lygS. 



Motions of die Apoge and Node for a lin^ 

surarc . . •/, 

Apoge 

; .11291? 

Ye/ajUd.Muk. ^ 



Produft .2259* 

6 



•^ 



»3554» 
6 



i.e. ?»2i* -itfii" Ji^.giSo 

Node 
.05369 
re. aKad.Muk. 2 



. Prtdoft .1073$ 



<■• ■ -- 64428 .• 

6 



$i*.6$6S i,e, 1*8*39' S4' 
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' Next the Mean Motions of the Apogc c 
^ode for a Day being but finall, it will be :e 
to operate with them in Seconds 

Apoge Node 
Mo. per Die^ 401^ 19 1* Mo. fer Iv 

Daystr: Dec. I. 11 11 

f. e.' I* 13' 3 1'^ 441 1'' 2101' /. e. 35' I 

Tiinc from Nooo fiirtlicr rftfurcd dcdss^ 
.oqweii'd, 5^45 

Time a Noon 5.45 5.45 lliiieaX 
Mo.Ap.f«rh« if' tTfi/L 8^5 

/. r. i' 3S^fere 92^65 43''.6o /. /. 44rfet 

Which being refpeftively o^l^d^ toge^ 
make 2* 22"" 34' 45^ to be added to n 
Mean Place of the Apc^;^ and i* 9* i: 
to be fubtrafted from that of the Node 2 
the firft of December 1736, which willaljb^ 
dace them to thofe for the Time r p quiici 
the Year 1738. 

Mean Places >, &r; on Decgmkr i^ 173^ 
before. 

) Mean Place Apqgp Nodt 

t ^ f M to AM «• 

Ar. 1,1736. o 1 6 27 45 1 1*29 53 5a 5 ftz 4^ 
*«*>aMH-i 1642 4 -f- if 22 344^^1 915 



II!*^''}^ 3 5 5? 2,222838 413*: 
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The Ompendious Aftronomeri 319 

ir the I " Eqaations of ]> , Apo. and Node. 

rhe Decimal Multiplicators in the Chfdridlo- 
, which are according to Mr. Machines Num- 
5, are fo little different from thofe bif thi 
eory, that they rtiight be ufed inftead there- 
being for the latter lo Equat. 1> .102, for 
Apogc .172, and foi* the Node .682, which 
hall . here make ufe of» the Place of ..the 

ion being required accordmg to the Theory. 

• 

LccordinglyMultiply the Seconds of theEqUa- 
i of the Sun's Centre for theTime propofed by 
faid common Multiplicators, and you have 
firft Equations in Seconds refpedlivcly, which 
ft be added to the Mean Places of the Moon 
Node, but fubtrafted from that of the A- 
;e, when thofe for the Sun's Centre were 
rraded ^ and the contrary when' thofe of 
Sun*$ Centre w^re added. 

n this Exairiple, the Equation of the Sun^ 
tre was found 778" to be fubtradled in or.- 
to giyc the true Place of the Sun^ whicli 
re as follows ' , • 

♦^778" -4.778" —^78" ' 

■ .t02 /I72 .082 '- 



1556 15$^ ^556 

778 13226 6224 



t+ 79"-356 •— i33"-8i6 t+6f,7g6 
i.e. i'.i9'' i.e.i'.i/^' i.e. v.^." 

Which 

rh's Sign or Chan^kif, as has been itiewn> (hews ihc Numb, ijpme* 
following to be Tubtra^^e^. 
Lj}4 this to be vMti. 
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yniich being applied reipefttvely to d^ aftl 
laid^Mean Places, give thofe for the fiiftTi 
Sqgated ^ follows, viz. 

> Me. place Apoge Node 

2'3*xi'ii" 2'za*26 24" Vi3"a^; 

For Second Equation of > • 

In the Table onder that bf the Scm^s Dd 
nation on his Place, you have that of the i 
oond thhd Var. U.e. Variation) fixth xiht 
venth Equations of the Moon^ where that ten 
(aid fecond Equation is 21^" next withdieS 
Mean Anomaly, which nere may be :^ 
5* 24^ enter the Table of the Increment k 
Variation of the Moon, feeking the Sip 
. its Complement at the Head of the Ta& 
the Equation of the Sun's Centre, which b : 
Example is 5 S^ns, under which^ and ag= 
the Deg. in the Margin ot the faid Inoo 
X^ble^ which is alio here 24*, 70Q hsn 
Equation in ^Seconds, which in the Vaiii^ 
thuft always be added thereto, but in diis 
cond Equation, only one tenth thereof, as! 
prefs'd by the conftant Multiplier under- 
fecond Equation % i^^ before takea eot firoe: j 
Hqad of the Table,, anfwering to the afo:^ 
5' 94^ theSunS Mean Anomaly afe-a4o\ 1 
crement one tenth <^ which, vi^. 24'^ nvf. 
added to 214% which makes agS^; ncc 
traift the Place of the Apogp firft equated r 
that of the San before found, wz. ^ i'a^ 
and with the difference which in this Exr: 
will be found 6* 9"* 21' 22'' feeking the Sir 
its Compliment at the Head of the Table 



^ 



TZe CampentiiQus Aftronomef. s^i 

clinarion O on^his^Place, which here is 6, and 
;ainft the l)eg» 6?r. (proportioned if required) 
the Margin of the fa id Table for fecond 
ird, &f ^. Equations, take out the Decimal an- 
ering thereto, by \vhich multiplying the 
lOve 238" givtt the prefent Equation in Se** 
mds required. 

» 
Under 6' and againft 8* in the Margin, is 

iC Decimal .2756, and againft lo* .342, the 

ff. i$ .0664, half of which the Marginal 

ff. being always 2* is .0332, which multU 

led by 1. 36 the difF. between the lefler Mar- 

nal Deg. viz.'i^ and that to be entered with 

I above, gives .0452 fere to be added to the 

decimal againft 8« the faid lefler Marginal 

kg, viz. .zjsSy which makes 

•3206 
Equat. as be&re found 238^^ 

25664 
^624 
6416 \ 



*rue fecond Equat. required 76.3504, Z.^. i 16 

hich as che Sign entered with, was immedi- 
:ely found at the liead of the Table and not 
6 Complement, 4nuft therefore according to 
le Title, as cxprefsM in the Margin, be fub- 
aded from the Mean Place of the Moon firft 
quated, which gives her Plaire the fecond 
*ime Equated, nm. 2' 3^ 9' 55". 



Tt For 
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t 

For the third Equation of J . ^ 

At the Head of the Table (as before of i 
fccond^ Equation) you have 47'' for the tl 
-Equation, next with the Diftan^e of the N 
firft Equated, fromtheSun, viz. 4* i8j2i'5^ 
(as before with that of the Apoge for the it* 
tond Equation) take out th6 Multiplier ani 
fwering thereto, by which multiplying thcfai' 
47" gives the prefent third Equation required. 

As the faid Diftance of the Node from the 
Sun cannot be found at the Head of the T^Aj 
therefore you mufl: enter wirfi its Complemefl^ 
^v2;. 7« ii\ ^c. when the faid Multiplier wil 
be found to exceed .99, which being fo near 
Unity, it may be taken for it, by. which d^ 
wJiole ^y" will be the Equation required to b^ 
added contrary to the Title of tlie Table a^ 
the Complement was made ufe 6f, which give* 
2' 3" 10' 42" for the Place of the Mocm thc^ 
third Time equated. 

For the fecond Equation of the 3)*s Apogc. 

In the Table fo titled, the Equations an^ 
fwering to every five Deg. arc exprdTs'd in Dcg* 
and decimal Farts of a D^. as comprehending 
more Matter in the Spaces confin'd to, and al^ 
fo more ready for Ufe. 

Enter the fame with the diftance of the Apo- 
ge the firft Time equated from the Sun (beiqflj 
the fame with that for the fecond Equatioiu 
when proportioning with the * Marginal dittj 

as 

^ *- Which Ulng always 5^ inftead of 4ividln$ thereby, multiply hy .t* 
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n other Tables you will obtain the Equa- 
ls accordingly, which here will be found 
1 5' 22" to be added to the Place of the A- 
je the firft Time equated, which gives 
S5** 41' 46'' for the true Place of the Apo- 
which being fubtrafted from the Place of 
: Moon the third Time equated, gives the 
>on's Mean Anomaly, and in this Example 
1 1* 7" 28' 56". 

For the Mean Elliptic Equation of J . 

With the Mean Anomaly, or its Comple- 
nt, enter the Table of the Mean Elliptic 
[uation of the D , and take out the Equation 
like Manner, as in the other Tables, which 
1 be found in this Example 2* 16' 12" to be 
led to the Place of the Moon the third Time 
lated, next to reduce this to the true, Vide 
: following Precepts. 

For the prcfent Eccentricity D . 

Enter thfe Table of that Tide with the di- 
nce of the Apoge firft time equated from 
: Sun, and ts^e it out in Manner as other 
bles, which in this Example will be 6625. 

irxt for the Ufe of the Table of Reduftion of 
:he Mean to the true Elliptic Equation B . 

Immediately under the Title, is to be under- 
od the Anomalies of the D to every i Sign 
15"* for the firft 6 Signs. New under thofe 
pedivcly, and againft 66731 which is the 

T %z greateft 



324 T^^^ Compendious AftronOB||i 

greatefl Eccentricity , are the Seconds to be at 
(Jed to the Mean Elliptic Equation, whii 
. gives the True. , 

At the Mean Excentricity, viz. 5505, ti 
Mean Elliptic Equation is the True. Agai 
, th^ leaft Eccentricity, viz. 4432, you have d 
Seconds alfo under each refpeiftivc Anomaly! 
be fubtrafted from the Mean Elliptic Equ 
tion, which then gives the True. 

Laftly, the fmall Numbers againft the Ml 
Eccentricity 5 are for finding the Seconds wlia 
before was but to every f Sign, or 1 50 to ci«j 
7* i of Anomaly. Thus, 

: . Add any two Numbers * of Seconds t 
•Sign, or 15* of Anomaly diftancc togethe 
jx!^%t to half of this Sum, adding the fbj 
Numbers diredly between them, gives theS 
conds required aty'f, or Arithnietiad M^ 
between the fatd two Anoinalics. 

This being preinis'd, I (hjiH preceed to 1 

Jlluft ration thereof, in the prcfeftt Example. I 

iwhich the Aaomaly {viz. its Complement ai 

exceeded 6 Signs) is o' 225*! %t' 4"> next asl 

prefent Eccentricity exceeds the Mean, the 

* conds anffeeHug' to the faid Afionnaly aga 

the greateft :Btcentricity. noHjft be foug^ 

but when the prefent Eccentricity is lefs tj 

the Meafi,* than the Seconfds a^nft the * 

Eccentricity anfwering to the then Anoi^ 

xnxA be fbiught. The afofefaid Anomi 



f Againft the greateft or leaft ^Icetltridties^tktlKfi^ 



^■^MMMh 



i 



- o^ 22"* 31' 4", being between I Sign, 
:. 15 % and I*" or 30**, the Seconds refpec- 
ily under them, «zb'z. 1089 and 2126, being 
3cd together, make 3215, to half of which 
3 ing the 10 diredly under and between them, 
ifees i€r7", fw the Equation to be added to 
5 Mean Elliptic Equation, which gives the 
-ue at 22 "^ f , Mean Anomaly andthe great- 
: Eccentricity 6678. But the prefe/rtAno- 
y\j exceeding * 22° I, the Excefs muft be 
oportion*d for, thus : The DifF. between 

► 15;''^, and the next greater, vi%. 2126 is here 
59% whence it will always be as 7"* \ (the 
inftartt Difference) is to the Difference of 
ironds, thus found ; fo is the Excefs of the 
-efent Anomaly uboiire that before found in the 
able (which is here alfo \' 4") to the Seconds 

► be added to thpfe ^1^ befbre fbuftdj'^j^ai'nft 
le greateft w letft Eccentricity. The 7 ** \ 
^ing always a conftant Divifor, iuid as Md* 
plication is eafier than Divifion, inftead of 
ividJn'g thereby, •nfillti^y by .|^ gba the 
Lnfwer required, . 



S05 



• Which in dii< Cafe mi|bt have beta, takpi lor U|but only toxlctr 
ip future Ppentti^ 
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I 'f - 11 



5Pt 



JjJ^W' In the firft Multiplier the 7-, as it 
exceeds 5, might have been made 
8 ; and in the 2d. ^9 as under, 
might have been us'd only as a 
fin^c 3. 






904? 



jlnjwr I % 1.20651 

which I ^ added to 1617'' makes i6it' ci 
Number of Seconds anfwerii^ to the jniai 
Anonuly at the faid greateft ^centrici^. 

Next, to reduce thefe to the Number of S^ 
conds anfwering to the prefent Eccentridrf, 2 
the fame, viz. 6625, exceeds the Mean, sf'^ 
fnbtraft the faid Mean therefrom, the D^. - 
1 120, in which Cafe it will always be asts 
Difference between the Mean and die ffod 
Eccentricities, viz. 1173 (which is cooft^ 
is to the Number of Soronds before (cmi^ 
gainft the greateft Eccentricity (in this Exi^' 
pie 1 61 8) fo is the Difference bctweep tse 
Mean and the prefent Eccentricity (whidi ^ 
here 1 1 20) to die Seconds reqinred. 



l6!i 
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1618" 
1120 

1 941 6 
1618 

1 173) 1812160 (1545 '' /rrr, 
6391 •• 
5266 /. e. 25' 45 '^ 

5740 
1048 

ich 25' 45 ", as the prcfcnt Eccentricity is 
:ater than the Mean, being (as it muft al- 
ys be in fuch Cafe) added to the Mean £1. 
tic Equation before founds viz. 2^ 16' 12" 
es 2® 41' 57" true Elliptic Equation, to 
added to the Place of the Moon the third 
me Equated, which feives her Platce the fourth 
me Eqi^ated, viz. 25'' 52' 39". 

^hen the prefent Eccentricity is lefs than the 
tan you muft operate in all refpeds as .before, 
h the Seconds found in like naanner againft 
leaft Eccentricity and Difference between the 
fent and Mean Eccentricities,, ^c. which then 
ft be fubtraded from the Mean Ellipdcal £^ 
ttion, to pvc the True. Vide Page 24.. 

For the Variation of the 5 . 

Prom the Place of the Moon the fourth Time 
uated, fubtra£i: the Place of the Sun, and 
h the Difference (or its Complement) which 
this Exaxnplc is 5* 4* 4' ^3% enter the 

^ Table 



V 
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Table as before for the fecond Eqaadoc, t 
' take out the Multiplier aafwering thereto, vf : 
will be found .7867, next in the (aid Ti: : 
the Head you find Var. N. i. e. the Varia 
according to Sir Ifaac Newtouy to be 33 :: 
then, with the Mean Anomaly, entcricg^ 
Table of the Increment thereto, it will be :33 
as before, with the fecond Equation, tobe :j 
or 4', which added to 33 ' 12 ", as above, sniJ 

37' 12"- 

Decimal Multiplier .*! 
Variation r 







i. €. 29' \6'" feri tj.::^ 

to be fubcradsExl, contrary to the Title 1^ 
Margin, as the Complement was uled, : 
the Place c^ the Moon the fourth Ticoc " 
ted, which gives 2* 5^ 23' 23'% the Pi» 
the MooB the ifth Time Eqvtued. 

For the fixth EquatioD of K 

From the IHaee erf* the Moon the fifth Ti 
Equated fubtraft the Place of the Sao, ^ 
in this Example is 5' 3* 35' 17% alfo 
the true Place of the Moon's Apoge fcb^ 
the Place of the Sun's Apoge, which ii 
here 11 « 17° ^4' 16". Add tbcietwc 
"mainders together, rejecting the Cirde or 
^ Signs, if they exceed it, next, with 'aski^ 



' f I 
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ri bir Remainder aWe 12% drthe Circle, ^ 
Ich here is 2* 10° 30' 16'', take out the 
iltiplier anfwering thereto, which will be 



.6293 
145 Equ. a Table. 



88102 



•91.2485 L'e. I' 31" 

ich V 31" being fubtraftcd from the Place 
the Moon the fifth Time Equated gives 
5^^ 21 52" for the Place of the Moon 
I fixth Time Equated. 

For the feveiith Equation H. 

From the Place 6f*the Moon Ac fixth Time 
[uated fubtradfe the Place of the Sun, which 
res 5" -3** 33' 46% with the telf of which ta- 
ng out the Multiplier, as in the lad Exani* 
5s, it will be found .4451, by which multi- 
ying 145 ''i as fenring indifcrimioately for 
th Equations, you will have i 4", which E- 
atioh likewife follows the Rule of the laftf 
lich being therefore alfo fubtra£)rd fix>m the 
ace of the Moon laft Equated, gives 4* £• 
)' 48" for her Place the feventh Time Equa- 
i, which according to the Theory is her 
iace in her Orb. 



U u For 
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* Thit Equation 11 to be futoa^bdwfaeatlw sin ywcatw with if 
'3» but idM when •kon. 
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: ^^ For the true Pkcc of the Nocfc. I 

With the t)irtance of the Node firft 

from the Sun.' (as foijnd for the third £4^ 

'uitz. 4' iS** ii'^ 59V enter the Table of the 

cond l^uation there<3f in manner as of that 

the fecond Equation of the Apoge, ;which 1 

the fame Reafon is aifo exprofs^d in Deg. a 

dctimaf Parts, which faid Equation 'will 

, found by the lyfethods ufed ii> the other, I 

..bles to be r 28' ^2" to be fubtrafited ^ 61 

Ithe ^Place of the iSTdde firft^ Timfe^ B<|M 

which gives '4* IT* ^y' 35" for the fruc PI 

of the Node required^ 

Fdr the Inclination of : the -XSnit. 



^-^ainft 8r:icii4' the DifF. is 9'; nfctt^as 
* Dejg; ^ entered with was 1 116^^ it wiU be 
l^'^^r i* is » 9^, fo. is i 1 .63. to ^fgriyy^i^ 
; iu^a<acd frpm ,1 »: ^ndcr 7* gives lo* tat 

preCcm Inclination of the Limit. ' : 

fc * » . ' 

■ "f*^^* ful*ra<5fc the true Place ef the Ji 

::^?«» «e Place abf the Moon in. her Orb, wh 

iJiftance in ihis Example is 9" ag" 43' 1/ 



w 



x-or. tnc Kedudtion and Ejtcefe. 

thTlSL^^^^ Diftance^ or its Complement^ 

and Scc^Ho Numbers are here in M»nl 
-*4^St-^^^ ^t^fi-Ple Equation anf^ 
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:1s at thp fame Time," it will be as yf or 
T,6'lf: (^Wbfc it is fcHJiid to'ficcreafe iji-thef: 
3P*/ ib ■ is' the -Dcg. entered >with abo^re thb" 
"ign to &", tb he fob. frbni 42", which givtes 
he Excels aiifWerihg to the aforefaid fimple ^ 
ffioii, wkichrExccfs mi|ft again be ileddt'd' 
^ a^ i8\ fhe greatcft; iirclina^on of th6 i/tr' 
, are t6 tp', the prcicht Jnclihatibn foiittd as ^ 
>i-e, fo^is the fexcefs at^rft taken odt/whichj^ 
^ is 34" to io" J^r^, the-]^eferit Excefs to be* 
ed to the funplfe J^edii^kiori* before! foundj^' 
ch gives 5' 4:"v the prefent Redu6lion and 
:eft,*Vhich h to be added to 'the Mace of 
TVfioon in her Orb, which gives 2* 1^ 25': 

fqr her Place in the Ecliptic, 

• • . » 

For the Latitude of the 3) , 

• * < > 

wVith the aforefound pittance of the Node 

m the Moon in her Orb entering the refpecr. 

5 Table, the fimple L8^t, will be found 4^- 

41^ s an^ here it is to be noted, that when 

I make ufe of the Complenteht in entering^ 
Table, the Latitude will' be dired^ly bf^)0-' 

; in Name to what you- find at the Hpad of 
: Table, as in thi^' Eximpie it is found to be 
>rth afcending -, but as th^ Coxiiplement '^z% 
ude ufe of* the Latitude will therefore be 
ath ddlcending, the Increment is thijs found, 
: greateft is 18', biit: at the liead of the Ta- 
5 under 2% the Complement, {3o\ ^ntcred 
th, you will have 1 6', wherefore in 30^ there 

II be but 2' Incre^fe-^ fo that it will be as 
>"" is to 2', fo is the Deg. 6fr. entered- with, 
z. 6*.6i to ,44 or 26" to be added to it' 
Jthe Head of the Table, as before, whence 

/ ' U u 2 tK? 
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the prefent Tabular Incremcn^will be 16' :: 
which mafl; be reduced as was the Rrrrfe, c: 
as the greateft Inclination of the Limit 1$ : 
rather in this Cafe for the Lat. ^ ij ^ \ 
to the (vefeiit taken out at the Fgraariinn or a 
Node, vix. 10', fo is i6'.44 to 9'.i6*, 3 
nrient Increment, which added tp the £=;^ 
jLatitude before found, g^ves 4? 43' 57'' foe q 
trae Latitude South defcending of die ) : 
quired, gnd is wi(hin 7^^ fer the Tables. 

And thus is the Place of the Moon, t 
Ibidly computed according to the Theory r: 
die CbronoUger^ when, if every relpe&n : 
quation be uken from the Tables, aod on 
ral therewith, there will be found fcuc a 
Difference, or at moft none that is onnlidma 

The &ine might alfi> have been done 
three Equations only, as in T^ge 164, nob 
ofe at die fame Time d[ dbe Yariadoo, V^l 
i. t. according to Mr. Macbin ; but the Tbes 
containing more Operadons, I jud^d, tfsx: 
Example according thereto would be moftd 
dudve to the dearii^ up all Difficoldcs 
may arile in thefe Calculi. 

For the Right Afcenfion of 1 . 

Find the Right Afcenfion of that Point of 2 
Edipdclhe is in, as before, of the Smi 0^. : 
which will be found to be 6^'^ 30' 22', ;:: 
which in Time is 4^ 14' i 

ft 



For the Moon^s Southing. 

From' the Right Afcenfipn df the f Moon in 
me at l!?oon of that Day fubtraft. that of the 
tun, adding. 24^ if Sub. cannot qtherwife be ' 
ide, the Remainder will be nearly the Time 
the Moon^s Southing, to which adding a min. 
cl i for every Hour of the faid Remainder, 
u will thereby obtain it ftill more acairate. 

Right Afcen. J in Time 4 2 57 
Ditto O. 18, 6 5« 

Rem. P.M. 9 56 5 
or the Hours of the Remainder 21 30 



ime of D 's Southing not re- 1 ^ 
garding the Lat. V ^^ 



^7 35 



Next, to equate for the Lat. it muft be ob- 
iry^cj, that when the greateft Latitjidc takes 
lace, viz. about ^% there will then be about 
' of Time Difference of her Southing, found as 
bove, which may be eftimated in other Lati- 
iides near enough by Proportion. 

Then to find when it is to jje added or 
ubtraftcd, obfcrve this I^ule, 

If the Moon's place is between the firft Dtg. 
)f SB, viz. 3 Signs, apd that of Kf, viz. 9 Signs, 
tnd her Lat, be North, you muft then add the 

faid 

t Wboic true PJacf il^eQ (tn«* Pjc ti. 1738.) a' 2^ 48' 6^' 
1 Ditto. 9 I ^4 S| 

• When the Homrt exceed »^ it is calldTi^AUky Hoon iA the M(x»* 
^1^, MittheExccfialwv* %i. ^ 




faid Min. to the Time of her Southing ; but if 
her Lat. be &uth,:ypu muft th^p ftht^ft them. 
Again, if her Place fliould be between the firft 
I^.<)f:^^.i;;2. ^before, -p.Signs, ajid^^^j 
Signs, an^.h?!" Lat^ Sqath, you mul^ t|icjn aai 
. the faid.Mk- bu^i jf N^prf ^V ' yp^ inu^ "^ ' ^^'^ 
them :tq..^nj^ frqn> the 'time of fier 
fouiKi as.bqfqre.^ . . . ' 

In. the prefgnt Ei^uj^ple the goon's Place, 
viz. 2% i^c. is between 9 and 3, and her Lat. 
S. bein^ alfct nearly at her greateft Lat. the 8' 
may be takAi, the which, according to d^f Rule, 
being idded to her Southing befqre fcHiad, gives 
10^ 25' ^5" for the true Time of Southing. 

For the peclinajfion of the 1 - 

• •• 

Find^the peclination of that Point of tjie E- 
cliptic Ihe will be in, * (as before of the Sun,) 
"ferhich in this focaipplc will be found 2 ; ** %si^^' 



Next, fq^ ^very Deg. of Latitude allow 5', 
which in this Example being nearly 5, will be 
about %s\ f6r the J's Lat the Min. lb" foirad, 
always t^ke place when the Moon, &?f. is in the 
firft Point of Aries y or o Signs, and decrcdes 
to o, when fjie comes to the firft Point of ®, 
or 3 Signs, when it increafe: agajn in the fame 
manner as it decreafed (in both which it is nearr 
ly in Proportion) 'till it arrives to 25' a^ain at 
the f^rft Point of «^, or 6 Signs, when itol> 
feryes the fame alternate Method with the other 
6 Sign^V if the Lat bad been but jP, then 

there 

• By: adding to her Pkcc at IJooa \ Dfg, for cwiy floitf, 6ff» aft«t 
her Sout];^^. 



'fhe Cbrnpindkus k^ '^35 

ere would, have been but 15' to hdsro ob^eived 
is Order, fe?<r. .. ' ' . 



In ijhis Example the Moon^s Place being 
S\'j^c. falls witfim the firft 2 Sighs^ and aa 
le aroreTaid' 25' will Vanilh at'^h'e ]^nd ^of '3 
ignsji at that rate it will lofe about 8/. a,t the 
Ihd of every Sigh, and confequeritly 16' at 
le E&d pf 7 Signs, ^a;id as the Moon is about 
%* or a" fourth Part' of a Sign farther adVan- 
ed, there will be a fourth Part of 8' mora de- 
feased, -viz* 2', whi<;h ajidcd to^ the, 16', make 
8, which being howTubtradted fi-om 25', as 
boye, k^ves f^ answering tp the Place of the 
AoQhj which miift always be 'fubtrafte(5 from 
ler Latitude, ind the jftemamder, which in this 
icample is 40 53' 56% \6 be applicjd as foiWws* 

- ♦ ^ 

It lias Tjcicri before fhewn^ that the Points of 
he Ecliptic in the firft 6 Signs are 6f rlorth 
declination, and thofe of the latter South. 

1*4 

Therefor?, when the Latitude of thi^ Moon 
hall hstp'pen to be of the fame Denonlihation, 
\Jiz. ^bfth or South, "wM' the Dediriatton of 
the p9int of the Efcliptic fbund as before. 
rhen' this Remainder muft be added thereto, 
otherWife it miift be Tubt'radedj'Whith gives 
the prcfent Declination of the Moon required- 

In this Example the Declination of the Point 
of the Ecliptic before found is. 



North 
Rem. a$ above (Lat. 2) being S.) 

• 

Remains D'sDeclin. North 



a 


/ 


// 


2t 


35 





4 


53 


50 


16 


41 


10 
But 
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• 

liut, when the Lat. is greater than the D: 
clination of the Point of the Ecliptit, the ik 
Declination muft be taken therefrom, whe 
the Difference will be the Declination require 
of the fatne Denomination with the Lat. 

For the Rifing and SetdAg of the M()oa. 

From the Change td the Full it is callcid k 
Setting. 

Fr6m the Full to the Change her Rifing. 

In the {M-efent Example^ by fubtrading t 
Sun*s Place from the Moori^ it will be fouci 
as has been before, to be a little above ^6 
tani from him % therefore as fhe is not coiric! 
the Oppofition or Full, it will be her Settiij 
to be fought for. 

In order to which, with her Declination jii 
fpund» enter the Table of the Rifing and Sd 
ting of the Sun^ as if it was the Sun's tkcli 
tion, (which in that Cafe would be the T 
of his Setting) and take out the Setting of 
Sun aiifwcrifig thereto, viz. 7^ 29', to wb 
add the Time of the Moon^s Southing, and 
many times 2/ -i as are the Hours of the M 
, Southing after* Noon, and you have the Time 
the Moon's. Setting required. 



Tin 



i 
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le of tlbe Son's Setting i^rith t /•• ' ' 

le Decl. aforefaid . J ' . i 

TinW of Moon's S6ath|ngi-io i4'4J 

Equation foi' dittd - 2x 4*. 



ac of the Moon's Setting I 5 ,0 29 
[1 the Morning required ..' • 

The Time of the Mooh's Southing, with 
Equation, i$ the Time of her Continuance 

vc the Horizon after Surt^et, and in Jhij 
implc jioh. 46' 29". 

For tbc^ Moon's Rifing. 

riere it is to be obfcrved, that in this Cafe 
Moon's Southing will always be fqund 12^ 

more after the Sun, which fubtrafl: from 24** 
Remainder will be the Time (he fouths bc- 

e the Sun of the fucceeding f)ay. 

Next, as before of the Setting, you m\xRf\6^ 
h the Declination of that Point of the Eclip- 
the Moon i$ in at her SodlAiing, find what 
me the Sun would rife there with, from'^hicb ^^P^^ 
)craft the Time of the Moon'd Southing be- HwfuBxt. 
e the Sun, found as above, which gives nearly 
t Time of her Rifing 5 but to be ft ill lAorc 
mrate„ fubtrafi: the faitie from the Time of 
i Moon's Southing firft found after the Sun ; 
len deducing therefrom fo many times ' 2' -A 
are the Hours, 6f f . of this laft Difference, 
/cs the true Time of her Rifing required. 

And here it is to be noted, that when the 
imc of the Moon's Southing before the Sun 

Xx is 

t In tlie hft Exate»le s min. one fixfh ww uSd, wiWch ihMJd be bat 
nin, CM tvdftk. wjitn it will U at aWiw* 
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is' greirtr thai\ that of the Sun's Rifing, fc 
as beft>re, thcMoonVRifing is then faid to 
fuch a TiiQC aftei; J^Ioon of the fame Day *, 
*rhen. Jcfs, at fuch a. Tin\e of the fucccec 
MoDUng. ... 

Let the Moon's Riling be required Dec, 
<7j8., at i which Time at Noon the O's 
^r!;.?\4U and the Moon's Si 14* 15, 
9».7^.4i'.and-4* .14'* ^s' 

§ 

• • • 

* 1> Right Afccn. in Time 

O ditto 



Li t'» 






Equaticm for Hours, ^c. 



- ? * 



^ True Tittife of Southing; 
Compl. to 24^ ^ -s So. before 'O 
,9 ^rfc in 14** Ji J 's Place above . 
y So^ bef. 0^0 Eifc.(-f 1 2 ho. ) 
J?9?v;i^ 5 diff. a tw^^ D^sJi 

• 3owthing fubtr../«^^ ' 

Tmie Time.of ^ D's Rif. Aftcnu 



h. 

9 
t8 


6 
33 


.14 


33 
30 : 


■ IS- 

8 

• • 

.4: 
7 


56 
30 
33 • 


■* 


15 i 


7 


18 i 
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\^tte Differwce of- the true -f: Times of i 
Moan's Rifing. and Southing doubled, ^i^itbl 
niaiiyxirpcs 2' naa arc the Ffours 6f theli 
l)ifFerencc> ^iy.es tie Time of her Gontinuaa 
above the HqrisDon* 

Having thus (as before of the Sun) gonetti: 
jthe XabkS'Of t^^ Chrortologer with tcfpcct 

*'*. "•*'". " • • • ^ . /. . ' t 



" "^ At which Time (he lias no ccoTidefable Latitude. 
i^f X5h. 3 min. 48^. lefs 7 H. iTran. 10 fee. doubled gives i 
3 1 min. x6 fee. to which adding 16 min. 10 (ec. for the Dii&reccc, 1 
15 K 47 nun. 26^. ^or tJ^ Xia^above the ftoaxook 

•^Wh«nthfe (aia Double 'cxcc^^iV fjxbtf^ »4 ii. .thtteftoiD, du 
mardcr is the Anfwcr, 



Moon, I fliall next proceed to its Ufe in 
:overir^ pf E£lip#s . tor anji ^ime . psAI or 

ln4 firft:Jliftory mal^^s mention of.^jta^ 
Exlipfe of 5^e Sun * gri5di<a?4 by riwiWi 
; Yc^s, before Chrift, Ijy^hich Edjifrfi^ 
nemo^aj^le 'Battle bqtw^^n ;t^ Medes^^wSt 
liqni waspvtt mi end-to,^ and Peace jenfiied 
reon. •■ •: ' — ' "• - -- '- •■ ..' m-.-i'T 

Frpni,^tbe >tr.th ($f -OMjift to the Bifliial 



• ' . \ f • • ' • -. - • . , 



Cpnapl^s^t. Years i^g^.../ , . iiJ in ■ 






«-.-• » 



4 Year'. 3>'s 4 Year. O 4 Yie»i' it "3. 

o Cir. Cir. 

.030356 (■ .4742*0 .21491 

__ •■ 5^0 •: . , ,-:. r ' ^o ;■_ . . , , ,^0 

_l_i_l_ ReV.^275)o36^ Rev. 124)6478+ 

7°.6q648; .. :: . .__ £; •. \ '\6 

60: :. - • 216 . 38868' 

^ • go ■• 60 ' 

23"-328 57' -6 "' 

60 

36" 
• ! . •_ X X 2 . Next, 

* Which will always be firaad fuffidtet. 
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loMea, 'tc^iftimatc^rfie Time of ttie Tear i 
Eclipfe ihall happen, we muft, as has bceo i 
ready Ihewn, always have re^rd to the Kc 
ef.'the Node; accordingly m ihk Exaisp 
(h^ha& been feuodT 7' 2^% &f. to be adis 
(^i^in^ hiJfSi) t^ the Mean Pkee crf'tbe Noi 
toiler 'Firft of any of the Months in the Rac 
taLi3&ai: 1736^' te reduce it to diat for a 
Time here gone back to, when it will be bd 
to begin with the Month of January^ on w!l:| 
ihe^SUdial Mean F^e thereof is €^ 10% d' 
to which adding 7* 23% gives" 2* ^%viz, : 
for its Place, which Sign the Sun does noc 
ter till 3%, whiicKis the Mbiifh'^ teuft 
dired our Courfe- to. Acce^difigly the M 
Places of the ^; ^ » and.O, on the Fiift of 
;. faid Month itf^tHe'Radical Year 1736, arc 
.' foIl<w> • ' -'- V * / : 

I O . ^ 8 

J Itoy I. 1)^36 I 20 30 -4.-« a. 16 42 55 — 6 4 
«j» Yc. back — 17 36*23 * — 12 57 36 -|-7 23 i:: 



»' *■ 



.MeaaTSactt 1,25341 2 341^17 1271: 

/ {iere.the Sun is. above 24 Deg. cfiftast fra 
the Node, and coniequently could ^ddFer nc i 
cKpfe the preceding ' Part of the Y|^, 



« . 



J It may alfo be ^ferved, that the Mood 
juft7p^ff the ConjuoAioii; wanting nearly 
Signs of the next, which reduced to Deg. :: 
the feme divided by 12, ^ill give the Dif 
the next Conjunftion, viz. 329, divided by : 
gives a little more than 27 Days, which ac:: 
to the firft Day of the Month, giva the :S 
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- the Change^ at which Time the Sun will bie 
out '2,j^ farther/ and alfo witliih* g^ br 4* of 
5 Node, allowing it to go back a Degree, 
d * confequeptly will then fuffer an Eclipfcf • ^<^ p,|. 
d is the fame' Day of the Month menpon'd by »93- 
r I{aac/Hevitjon ki hjs ;Ghroao]og;y, If it be 
quirec^ what Day of^ our Week r^ this iinfwers .. 
, the:. Cycle of the 5run muft firft be^fouhd, 
bich for any Time back will be as follows* 

_Suh£raA *9 from the Number of Y^ars before 
Kr^ft,. divide the -Remainder by 28, laftly 
btra^ the Remainder, if any (if none, 28 is 
lc Cycle) from 28, this laft Remainder will 
^ the X^ycle required^ which in this Example 
ill be found to be 12, and the Dommical * 
etter G; whence the firft Diy of May fell 
1 Tifefd^y and confeauently the 28th^ whereon 
lis Eclipfe happenea, on a Monday y in the 
8^h Year before Chrift, 

In the fame Manner with the proper Niim* 
ers may the Prime be found for any Time 
ac^:, viz, by fubtrafting i> and dividing by 

ypfephus writes, that an Eclipfe of the Moon 
^receded a litde the Death of Herod the Great, 
n whpie Time our Saviour wis born, which 
he ieai-ncd Nicholas Man ^ Efq; prefent Mafter 
>f the Chart er-H9nfry^x\tt^ in his Chronology, 
vas computed by Kapler ^ as it is alfo by Mr. 
Vhijion in his Aftronomy, to have happened in 
fee 4th Year before our Common ^ra of the 
Jirth of Chrift. , - ■ \ 

Compleat 

• When the Number of Years back exceed 9, othcrwifc they^ usaSt be 
wtnaed from 9, the Remainder .is the ^C/c/r, 
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Comp.yei from Chrift's Birth 1735 sis'befpft 

. . • Before ditto 4 






'•■■■* t 



• 4)1739(434 

- . ■ (3) 

• njt pg. Which prepared 'wnl'be • 435 Yea^rs to go 
"3. "4. {jack, and-< fuigle 'Yea^ felrward therefrom. " 

b , ■ ' , .• > . •■ ■ o 

.0303515 •■-■ • .4742 • -2149^ 

r5i78o\^' "^ 23710 '■ 107455 

91068 •> 14226 ^4473' 

121424" 18968 ' I 85964," 



i n mt ni Wti - III 



I Ml .. 



!i3'.204a6oTT i '206). 2.770^ . i93)-48585+ 
.\6fcbSki^year.3594+Si.yc. .05369- 



pm 



I J III'.' 



i2'.?9i6. .^^^ .p824+ , . .43216+ 

60 6 . 6 



^7"-4p6 , , . ;, 4944 25^296 

S ' 6 



290.664 ' iss'^'Syy^ 
60 '60 



39'.84:: 34.656 

6a 60 



13' i^' ^7''. 



^•*"^-^#. K- 



Sin.Ye.14 20 . 5o'.4' 39'^-36 



"' ' f ' I ■ ' 



-13^26' 37" +oV39>" r^ 5' 5" 3^ 36' 

By adding thefe Numbers of the Node thus 
found tO' thofe in the Radix on the Eifft pf 
January, it will be found, that the Sun will 

pot 
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lot be there till about the latter ^nd of Fe- 
Yuaryyor Beginningbf M((iri)&,*tfie Mean Places 
in the Firft of March ^ therefore are as- follow. 



- J 



; • G > *- ©/ 

^ ,. t <i /, *r • o ; , V r *s w , //^ 
Radix 11 20.22 36 II 22 57 17 67 13 48 

— 13,26 37 '+ 2^ 39 50 +5 5 54 39 

,' ' '^mm^mmmm i i(n Willi n #*— ^— ■ > f !■ J ■ i I i r , m ■ gi ' .i 

l^thYc.bef.Xt.u 6 55 59 . 22 37 7 ii ,i2 48 27 

Here the. Sun is (according to -their Mean 
Plages) about 5° from the Node of the Moon, and 
fubtrading the.San*s Place from her's fhe will 
3e found to be about 45** Diftan|t,^- which di- 
ddedf by^ 12, g^ves nearly 4 for the Number of 
Days fmce tne Conjunftion, for which deduc- 
ing about 4 Deg. -from the Sun*s Placcp he will 
Hill \)p but about. 9 Deg. from the .Node, and 
ponfcquently there was then an Eclipfe of the 
Sun, viz. Saturday the 26th of '^eb^uary being 
Leap- Year, and the Cycle * 6 5. 

Next, by adding 6 Signs to the Place of the 
Sun, you will have the Oppofite thereto, viz. 
5« 70, from which fubtrafting that of the Moon, 
viz.o* 22", the Difference 4^ 15' will be what 
(he wants of thcfaid Oppbfition, which being 
reduced to D(*g. and divided by 12, as before, 
gives above li Days for the Time of the Op- 
pofition, for which adding 1 1 Deg. to the Place 
of the Suni he will (till be within 6 Deg. of 
the Node, and confequently there was then an 
Eclipfe of the Moon, viz. on the 12th Day 

Having 

• The Cycle of the Sun being 9, the Year of the Birth of Chrift, by 
abtrafting 4 the Number cf Years before therefrom^ leaves 5, the Cj:it 
i the Sun required. 



Having found ths Day.that there mil be u 
Eclipfe, in order to compute the Tim? norly 
accurate, you muft find the true Place irf tht 
Sun, next that of the Moon's Apogc in iaiK 
manner ai that of the Mean Place an(i Node, 
from whence you may_cafily obtain the Moon's 
Anomaly, as alfo the ElUpck Equation, bf 
which- ydtt cannot feil of fttirflatkig the Timt 
to a v'ery fmall Matter (vid. p. 297, 298, 299) 
and here is found to be * 15 h-. Sc P. M. of the 
faid Day. agreeing with die Time comj 
by Mr. h^bifton^ the latter End of his 
nomy, by which it is evident^ that' the 
MrSk of Chi-ifl: is at loaft 4 Tears too late; 

The true Year of the Birtfe of" Oirii^ At 
afbrefaid Nicholas Matt, Efq-, in his Book rf 
Chronology, has prov*d to be juft Six Yeais 
before the faid vulgar iEra. 

■ MmUf, Mtrcb \%. at ] o'clock in thcMonuOEv 
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ECESSARY Problems folved ly 
the Help of the' Chronologer. 

P R OB. I. 

N Y Year, Month, and Day being 
given, to find the Day of the Week. 

Find the Cycle of O by Rules 
fore given, and the Dominical Letter, whence 
2 Week-Day of the Firil Day of any Month 
Jl, as before Ihewn, be eafjy obtained, and 

the continual Addition of 7, you will have 
s 8th, 15th, 22d, and 29th of the faid Month 

the^famc Day of the Week alfo, and from 
snce*what Day of the Week any other Day 

the faid Month is. 

Example. 

What Day of the Week *was the * 12th of 
larch in the 4th Year before Chrift, the Day 
hereon the Eclipfe of the Moon before com- 
xted happened. 

• • • 

The fuppofed Year that Chrift was born 
,e Cycle of the Surt was 9, from which de- 
idting 4, there will remain 5 for the * Cycle 
■ i\it Sun, the Dominical Letters anfwering 

Y y . thereto 

• Vide p. 343. 
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thereto in the Chionologo' are B A, tfacrcSir 
it* «a$ Leap- Year, which bft, m%. A, nni 
bef uf e d as the Day required is after die re 
oi. Fehruarj^ n^enoe counting fonn A as Jr 
i^j, the Months under B b^n on a Ms^^ 
uiider C Tife/dafj and under D, whoe A£r. 
is, on a Wednefiaj ; wherefore the Sth wiU s 
on ^ fFein^fdiiy^ ^4 oonfequ^tlf the iztii :: 
a Sunday^ as required. B, the firft of the u 
minical Letters is to be thus ufed, vix. to ::= 
24th of February y *till which Time the Rs 
B po^fles muft be called Sunday^ conleqse: 
]y January wiU b^n on a Saiurdey^.^g^H 
ruary on a Tuefiayy the other Days thffcof ii 
low the Rule. 

Tfa^ Converfe of this, viz. having the Ya 
Months and Day of the Week, to find die b 
of the Month, can no othef wife be ibhrM 31 
by giyipg fo many Days of the laid Mood i 
die faid Day of the Week can happea £ 
when there will ftill be required to kaow ^^ 
tHer it was the firft, iecond, third, er iaf^ 
Week of that Month in order to be cert: 
unlels it be attended with fome other Circs 
fiance, as being in Eafter^ Wbitfuntide^ or k:::: 
Mher remarkaUe Dtay, tSc. 

PR OB. a 

To find the Foreign or Gregcriam Domir- 

Letter. 



Firft, find the JuUan^ or oun, thc^ 
ceding acclufive therei^ is the Bor^igm^ D$m^ 
cat Letter required. The Reafon thereof \^ 
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rm tktJ0ia* mmnicat Litter cxcliifi^ii?, '^ 
mgthefeveil'tintfer th^, cbnfeinrng the CJ^- 
r, (^ti you coant eleven- to the Right- hatvii 
J Nimibcj' df D^$ they are before u$, it #ifl 
minate - the fhird preceding as before, wheA 
iy coftie tb be 12 Days before u^, it will th^ 
the founlh, &c. t^Kch Ihmiftical Letter is td 
ufed in tkeir Accotmt^ as the Jidim m ours/ 

» • ■ 

* In the Year 1739. the Gregorian Dwmnicd 
iterh D, whence their Vvtt of "^ebtnarf^ 
wchj. and Number ^ M' on a Simday^ ir^m 
A of which fubtrafting 1 1 Days^ gives 7^^ 
dry 21^ February 18, and O^ober 21, anfwer- 
; thienkor in our AccbunI, and are alfo Jir»* 
V with usv ibe Da)b of the Wcdk in the o^ 
sr Mondis foHow t^d Rultt. 

P K O B. . III. 

KfavinjJ given the Day of the Month J^afte)r 
any Itifne falls on, to find what X^^ ^^ ^^^ 
prd it iliall happen, on tlie fame Day of the 
onth for ever. » 

Let the 25th of March be the Day of the 

'onth required^ which, according to the old 

'overb, is> when ntf Lord faUs in my Ladfs 
ap. . . 

Hert it may very caCly be computed, that liF 
e z^xhoi March is on a Sunday ^ the 22d will 

Yy*2 be. 

* The Y«r 1740 Wng Lop-Ycar, F E are the y«//«i Dtmimcal Zm^ 
> the Tim exdufive preceding F is C» and the Thild Pitccding £ if 
whence the Gr^oruin Dmimal Ltttgrs are C B, 
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be on a ^Tmrfdof^ and (b of coofcqaencc li 
be alfo the Firft ^ next feek March under ts 
Dominpcal Lellers .which you will find aoderB 
call that liur/day ^ then count on to the Rfgr 
calling the nesct, viz. £, Friday^ F, Saivim, 
Gy' Sunday^ whence it will he»feund that 3 
25th of March can never happen on a 5nx^ 
but when the Dominical Letier is G. 

Then find among the Cycles and ZVsru 
Letters how often you can find G there, wiai 
in Leap-year muft be the laft Letter, as fac| 
for the Month of March^ taking CNit the f 
ral Cycles of O agaonft it, which will be £ 
to be 6, 12, 17, 23. 

. Laftly, in the Table of finding Ee^ f: 
ever, feek the Dominical Letter G, it beii^ pi^ 
ed, that Eafter (or any) Sunday can never is? 
pen on the 25th of March but then, ui: 
which you will find, that this will always h? 
pen when the Prime is either 5, 13, or :- 
and not clfe -, therefore, when the Prime 5 \ 
Eafier will happen, jf the Cycle of the Sc J 
cither 6, 12, 17, 23, viz. four Times with- 
Prime 5, and with the three Primes three nr^ 
four, in all 1 2 Times ; but the afore&id Ciclc 
the Sun can fo happen but once in 28 Years, 
the Primes but once in 19 Years, where: 
the whole 12 Times can fo happen bat \z i 
Times 28 Years, viz. 532, which is the l\ 
irjfian Period, after which all the Moveable Fc^ 
begin again, obferving the fame Order in crd 
fubfequcnt as in th^ prcce^ling Period. 



PRC] 



j.^ 
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p R o B. IV. " Iv^f. 

To find the" Years of our Lord in thc.Z)/^ 
kn Period, anfwering to the preceding Data, . 
I confequcntly in all other, ' . 

r 

HLcre it muft be obfe^ved, that the Year 
:he Birth of Chrift, the CyJ^^of the Sun was 
and the Pfifne i. whence folbws the Rule, 



Add 9 to the Year of our Lord, ajud divide 
28, the Remainder will be the Cycle of the 
1. • : ■ 

Alfo add I to the Year of our Lord^ and 
ide by I9^ the Remainder will be the Prime. 

Whence the Problem is r^uced to this, viz^ 
at Number is that to which if 9 be added, 
I the Sum divided by 28, the Remainder 
U be any of the aforefaid Cycles of the Suri, 
>pofe I?. 

Likewife if to the fame Number i be added, 
i the Sum divided by ig^ the Remainder 
Jl alfo be any one of the Primes j fuppofe 13. 

By the laft Condition of this .Problem 'tis 
in, that if nothing be added to. the Num- 
• required, and the fame be divided by 19, 
tt 1 2 will be the Remainder. 

And 



And as to ther ft)ro^r/^h#t \t nothing b&; 
dcd to the fen^ Number, 3 will then be the J 

• •• V ' " * . ' ...» 






Firft, let the Quetienf^ wheift* i*e fefiwf 1 
vidcd by 19, be called^, and, when (U^t 

. X^mt^ tifflcf #, with ^^ tfee Rerhfewfc 
added thereto, will be equal to 28 times h^ ^ 
3 added to it, lAz. 19^4. 12=28 ^+3,/whicli 

ped\ic«(! vi^ilii be 19^^— 2f ^— 9. 



1. ' 4 . J 



And here %%b—'i) muft needs be (by €S)ii* 
ditions of the Qucftion). a Multiple of a j •"* 
is from ai^Rftikiple ©f foine ffurtiber tRwt I* 
takni awstltep RfiiM^ «f tfbe isnCife NuiH^ 
the Remainder fhall be alfo a Multiple of tl« 
&id Wamfeep, or Nbifiittg: Eut. flih W *• 

Wherefore let n^eW br flippoftrf r, Of^U»i' 
t% then 1^9 ^, 'uAz; xg being* fubtmdtd frcte 
28 times ^--9, leaves 9 times ^ -*-» 9, ^^ 
will alfo be a Multiple of 19 from above. 

Thu«v i^b-^g 
Sttbtr. rg 



-Here, as-this I«ft Remainder is a' MWfipJ^'^ 
19, fo itconfeqHenriywiH-ber-divtfiWc'thcr«cif 

Next, 



^ 



Tt^ <^fl«^9^/<wi )A^^ %l[ 



ill T^rnwk. it will Ijp feen fs^s k w^^hgln^ 



I 



^*^* ,..*,- .vij ir.r*v;. 
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iVh^tJicr if any of tjic nifi^ P%its ^ tolcfij 

*, by which muIuplyiRg 9^ thcCp-^^ffici^ 
I 9 tirfcen frpw this Prodi^^, tbt ^^Cflfjaipicf 
U be diyifibie by 19, ^w^ich Digit wUjI .bq 
VaJueof ^ nequir^, 

* • / • ^ r 

• • • • • • * . ^ 

5o here, firft fuppofing j for the Vflurplqf i^^ 
n 9 times i is 9, and 9 taken therefrom j b 
(iain$, apd confpquently^ o wi^ be th^ Q^- 
nt when divided by 19 j wherefore A j^ equal 
I ; and 28 times b more 3, as at firft (viz. 
) will be the Numix^r anfwcriiijg, both Con- 
ions of the Prohlcnn, vi&* which divided by 
, leaves 12, and alfo. divided by 28, (hall 
vc 3. 

P R O B. V. 

R.equii>ed the Year when thn Prim\\»^i i%^V^ 
Cycle of the Sun 6 f 

Here it is alfo plain, .ims«. \%Ai^ pf I ber 
; added to the Number required, and 5 to 
nain, when divided by 19, tloatcif nothing 
added, 4 will remain tx>. anfwer the fi^rft Coit- 
ion of the Queftion* . 

rkc hSj: Condition .is, thai whicn 9 is^.^ed, 
i th^ faid Number dmdcd by a 9^ 6 ibfill- re- 
in, from whcr.cc it may be feen, that if 

: Difference, viz, 3, be taken from the Num- 

2 ber 
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bcr to which 9 was to be added, the famcwiZ: 
3 lefs than it was, and at the fame dmc if 9 i 
added, it will then be 6 more, and oonlcqa 
when divided by 28, 6 will remain, which ^ 
the Rule, viz. When any Number is to be 
yided by a given Number, to which a on 
Number is firft to be added, and at die 
Time there be required - a Remainder Ids 
the faid Number to* be added, their Difina 
iiibtraded from the Nuniber fo. to be &m 
gives a Remainder which anfwers the Od 
tion of the Queftion. 

Accordingly the prcfent Problem will & 
as follows. 

19 <« + 4= 28^—3 
i9tf=28^ — 7 

_i? 

Herefrom the laft Problem b will be 
found to be 5, and coniequently 28 doicsi 
3 as at firft equal to 137 is the Number 
red, which will be found to infwer the 
tions of the Probldn. . . 

In purfuing the Solutions according to 
firft Data, it will be beft to b^in with tiic 
Primcy gping thro* all the Cjcks of O, thcl 
with the next, ^d fo on to the laft. By w:i 
Method all the Anfwers, when ranged in 
der, will be found as follow. 



T^^mpi$dii»^.'^Afom'[^' 



3^3 



. ifiars ^ Ghnjt . Tidrs tf (^kijf 






2^i'=iS§6 



tfi PerMd 

3* 
42 

126 

t4S 
izi- 

479 
49d 



1638 
164^ 
1722. 

1735 

«744 
c 1817 

1828 

1912 

1991 

2075 

fe086 



- - — r - • 

in thb ^ntplerl htvc taken thei^ixltipk 
Si^i ^^- <59^ Id add «o tbd Numbers in 
&flfsft ^^od^ rat belitg eke nearefbm this 
^ntury) by. Which ybu havt the Yea^.oC^Qiie 
ord from 1627 to 2086 both inclufive, and 
oceedirtg i^tm Mani»f .Vith the n^ia Mul- 
ple of 53k, &r. tfafey.Aity be iom^'iuLin^ 

By the like Method as the above Numbers 
ave been compiitcd, Iil^ thofe for finding 
<ajier*s happening t>n* any bther Day of the 
lonth wbateverj within the Limits* 

P R O B. VI. 

What Yeir of the DtofFfpn Period Was it 
hen Ghfift was borti, the Prime being 1, and 

Z t Here 
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Here in this Cale, as there k no AASrd 
required, the Probkm is, what Number ii 2 
which divided by 19, ihall leaye i, and far ^ 
ifaall leave 9. 

Which by the aforeiaid Rfiles will be ^ 
as follows. 

# 

19^1 + 1=28^ + 9 
19^=28^+8 
19 

9*+8 

Here, as npne of the nine Digits en : 
found equal to ^, the Procels muft be or: 
'•in a S(!ep forwarder upon this Cbofidcracc 
vi%. as^^tfae Remainder 9^+8 is a.Muk^ 
19 (fiippofiag a^i ^ before^ tber^vecl 2 
fcqucncc k will be^ivifible thereby. 

Next, kt die Quotient, when fi> dini 
be called d^ and as the Qgodeot multipiic:^ 
the Divifor is ever equal to the Dividend, y»' 

8 = 19^, and 

9^=19^—8 
Suppofing^=:2fub.i8 9— o 

Remainder will be i /— 8 a Mukiplf ^ 

9 or o. 

From whence 'tis plain, that the Dig^t i * 
be the leaft V^alue oi* di wherefore 19 ::^ 
d lefs 8 wiU be fouiTd to be 144, to wbic: 
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ics b was equal, and confequently h will be 
lal to one Ninth thereof,- t;/i. i6, whence 
times ,^ jnot^ 9 (^ ai; fifft); will be 457^ .the 
ar of the Dionyfian Period t^uired, which;^r 
en from.53Jj» ^^^ Remainder 75 is whatwa^ 
nting to compleat the fai4 Eeriod at the Birth 
our Saviour. 



V 



T\C\% laft Qperatiod, with the preceding, be- 
; trti])?, digefted, no/Difliculties tan. a^fe ijf^ 
)blems of th^ NftWi*,, \ 1 . . 

Befides th^fe two Cycl^^ tht?re is anothtf of 
Y^r§, cftiled thei^c^^^ IndiSlion^ which- W 
t vulgar. JEra of , the Birth of Chrift^gf^r 
npting in a retrograde iQrdcr from i?s. Jdftir 
ion, will in that Cafe he fwnd to b^.^. 3.5 
ler^fore,. if 50 the Year t)f wx. Lord , 3 Jbf 3^ 
1, and this Sum divided by 15, the Remain- 
' will bi?. the ;ife^tt»fl»t recjuired, ^. , ' 



r I 



The Produft made by the Multiplication Qf 
fc three CJyc/^j, t;/^. 19 into 28, into 15, 
798a, and is csdkd tk^Jmlian Pericdj •at the 
piration of which Numbtr<jf Years all the 
ee Cycles begin again, as at iirft, and all the 
?/?/, G?i?i /depending thereon, proceed in the 
le jOrd^r alio as when they firll began.. ' . 



' r 



The Nun^er of each Cycle lor any Time bc- 
; given*' it will be eafy purfuing the aforefaid 
*thod, to d^ermine what Year of the Julian 
nod^ as alfo what Year of our Lord the fan^e 

Zz2 PROB. 

For aoy Time Either back piocccd m manner m ftr the oth^C^dct,^ 



^ »n 



3S& ^f^^offtf^i^ ^^i^Of^'^^^fPfi'^ 



' -> ': , \ 



•♦ » p-i 



beiJi^ if, the Cytlt of the -Sun 9, and diat of the 

fidMH' lAdmoft' |. ' ^iiere, yfi^t T«arof the 
fuliati Period m* «■? • • 

' The Import of this Prohlem is to find a Num 
bfe^, wh^^^'^^dedby r«, leaves |,'by I'S jeava 
^, (which by Pr^AfejrfrVf; wai fotjnd't 457) 
and diyi4ed by 15, fhatthav* 3*- 



A> « tp 



"^ H^i«, as 19 and aS^ar^ Friikes «/fea^ other, 
tfcdli^ J^tbduft, o^ifi. 53«, will be th^ kaft conv 
tftferv « Multiple toiiiciiJ, to irbich;-or any W- 
tlple^hcreof> if $ 45^'b© added, tiie faid Sum vil 
i^ill b'ave the fanie Prppeity, w;?^.' vlr^en dividd 
"l^y 19,. to Jew6.'3fi iptd l^ 28, to leave g. 

•.»...* ^ ,' ■' ' f • . It,. 

Next, U% tW Nimiiw of 'fitnefc that 53| 
is to be taken be called d^ then 532 /» 4- 457 wiH 
jls bdforC) §Sii wtain^' tlU af<Dd«(aid Proper 
cW -/'the next Condition ot- the JPpfM^m' is, tha 
y^htti ,ehis laft Suffi jfhall 4z^4|v|d^ b^ 1^, th 



> t « >• 



f » I < 



L Ladly, let^ tte Quodept, wh^n divided by i; 
be called h t;lifin (as; l^o^e^wiii-i '5^-^-5 be « 
qual to 532414-4^7, from each of which Fac 
tdrs^ after Redu6r^^^^^ taJfe the ^ttitein: MuIp 
•;pIe*of 15,^ poffible when in th^ fi^ft F&ftor 
will .be found 35, and' in the la£tet$3^ mola 
plj^ng each of wiiich by 1 5, and theiv Vrodu^J 
iiei^eiiftively fubtrafted, tho Remainder will fti 



+ Year of the Dienyjian Pcticd ;^'Qrin tbclOj^'Qlta. 
J ride Prob. VI. 



^Mlfarfki 



diviftbfei)^ iSy Wii^^pfoccrediag is in the 
seeding Proil^s^ y^u'' wUK hs^ve 'the Nuni- 
r foughtySbdi follows." • -- ' 

.Rem;'; ^4.4 

HerC'tf; wy caftly fee/dift»vcre4 to fee 8, 
bence 53^ -Wo 8 nfWfr45y eqtial to 47x3, is 
e YeaF,of:.th9 J^im^P^frm rcq^jiredt. ^ by 
hich having the Year of our Lord, as alfo 
ly Numbeijof .Y^?^ before Chrift^ what Year 
: the Jpilian Period ^he ji^v i? n^ay be cafily 
>un4. ' .•..'.• 

^ROB. VIIL 

Wh^n ihtPrimf is. 8, the Cycle of th^ Sun 
, and ti\t Indiffitm a 4, what x e^u* of 6iiri;,ord 

Here the Import of the Problem is for the 
"^rimey to find a Nutnbcr to^ whic^h if x be;ad-^ 
led, and thQ Sum divided by; t^» 8 fliall jeq^^iH, 
kerefore, when nothing i^ added^ 5onfc<|pentfy 
' will remain ; next as 9 is always to'be added 
the Year of our Lordj amj the Sum being di- 
dded by 28, the Remainder gives the Cycle o ; 
Q here^ as. 9 is to be the Remainder or- Cycle^ 
herefpre ther^ is no Qccafion for the Addition 
)f 9 at all, whence ^t will be, taking for th^Quo- 
fients 4 in the firfl Cafe, and ^ in th^ feopod. . • 

« 

?9.^-{-? = 28^ 

Sub. 19 
R<»m» 9 ^ .— 7 

Whence 

V A in the fiyil Fa^^r i» tak«i«^ual to 35^ aad ia the Utter 30, 



35? ^^ CampetfdkiuiAQxonoBakt. 

Whence t may cafily be difcovered to be j 
and. confequendy 140 the Number anfwerin^ 
the firft Conditions of tKe Queftion, 

Next, as in the TndiSlionj there is requires 
3 to be added to the Year of our Lord, and, 
, -when divided by 15, the Remainder will bctk 

faid Indillion ; therefore the prefent IndiSicx 
being 14, if the Number, without the iii 
Addition of 3, be <Jivided by 15, there r 
required 1 1 %vXj to remain ; wherefore, * 



. > 



15^+11— 532* +140 

525 +120 

* * I 

. Here « alfo, as it were by Infpedfcion, is foud 
to be 39 and 532 into 3, more 140, equal rij 
1736, the Year pf put Lord required. 

Having^ from Page 4^ to 57 tncluflve, ti:cat- 
cd of Multiples, fcf r. I fliall inftance the two 
foljoiving Problems on that Head. 

P R O B. IX. 

* Let it be required to find a Number,^ when 
'divided by 2, bv 3, by 4, by 5, and by b, 
Unity Ihall remain ; but, when divided by ;^ 
there fliall be no Remainder. 

The leaft^cprpmon Multiple to 2, 3, 4, 5, 61 
will be found to be 60, to which, if Unity b| 
now added,, and the Suip be divifible by 7, th( 

^ . . ' ■ ' Probltn 

• AflumiDg- a zjA h fcr ihc ^Qoptients^ W ifl Fn^. V3I ted VJK. 
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7hlem will be anfwercdj but, feeing it is j 

\ fome Multiple \)f 60 muft be fought, to 
ich^. if Unity be added, the fame Ihall be di-^ 
ible by 7/ ' . ^ 

Wherefore, as -by .tj[ie former Problems^ it 
Ubc • 

60 a J^i to be diviiible by 7. * 

56" . - . ^ • ' . ; • . " 

4 ^ -|. I sdfo divifible by 7. 

Whence niwill be, 5, and 301 the Number 
quiredi 

To which, if there be now added 420, the 
lait cQmnion Multiple to ^^ 3, 4, 5, ^ and 
, and fo on, continually you will luve Aa** 
vers ad infinitum. 

P; R O B. X. 

Let a^ Number be required, whto divided 
»y 2, Unity ihall remain, oy 3, 2 Ihall remain, 
^y 4, 3 ihall remain, by 5, 4 Ihall remain^ by 
i, 5 flull remain, and when divided by 7, no- 
hingfhall remain. 

Here 5 is eafily difcovered to be the Num- 
ber, when divided by 2 and 3, to anfwer lb 
'ar the Conditions of the Problem. 

Next, the Icaft common Multiple to 2 and 3, 
is 6, wherefore 



t^ 



^9 Tk^:CQmp4»di9Us 'Aiboaoniir* 

- » • • • . 

t 6v»l5=.4.^+3 and 
^* 4 ^ == « 6 (j 4- a wherie 4, ty ■ InlpeftioaJ 
lstrn1ty,"C0iiftq\ieA«y if anfWers the fitft th« 
Conditions. 

• * » • 

* Next, f he leaft CoflifAofi Multiple tb 2, j| 
and 4, is 12. 



. • . t • .^ 



Therefore {12^^11 = 5^4.4 aiiiil\ 

10 —5 

•. ...',.; : I .:.. ,^ 2i« -La- » dwH2)lc ty 
5, wherefore a is 4, and \^a more u, eijiu! 
1^0 599 anfwers the firft four Conditions. 



^ -•»• '■ <«** 



. . Tbe kail common 'Multiple, to s^ 3»4>u^ 
-6»-i^'6ok ^' . \ — •<:.>'- . 

Whence 6otf + 59=6^-f.5 
And :6^.4t:6b/r4.54 

;.Here. 1160^+54 isalready aMi^ipkof |t^ 

ahd cQiifequentlx, fuppbfii^ ^ ^qoal to ;» n| 

%anfyr€r&-the.iirfl: £vc Qihdicionsof thb PreUnh 

• and, "whttbi^. as i& ohviouii^ is alfo a Multiple oi 
7, and confequently anfwers all the. Cdnditiooi 
required, thereby faving the ' carrying on d 

- tlie Proioefs : any 'farther* 

* • ' . ■ ^ ' * 

* when the NiAhto% tfe'cdhipoica to'one another, adhere, m:. 4^1^ 
6 a, in fach cafe their greateft Conunan Meafare, or Unity, will almyf i 
^ht Iffitft yajttc le^uirod, as^cbove j otherwHe ibe ^tS^ftkin liriU be iopi 
^ Jibfc: • ' " . ....... • , - 

J Vide laft Cafe and Pfe^Aw VH. ' , - * 

I In this laft Step 60 a is found to be a Multiple of 6 J, in hxch O 
Unity will aVays be the leaft Value of a. Sec. required ^ when, if thcil 
folute Number fliould not be alfo a Multiple thereof, tht Quellkm will I 
3ai|oflIble. 
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To obtain the Years of the Julian and Dio- 
fzan Periods for aiiy NumRer of Years before 
d after Chrift. 

The Year of the Julian Period at the Birth 
Chrift being. found, as before*, to be 4713, 
K 357.) if the Number of Years lince our 
.viour be added thereto, and the Number of 
ears before fubtradted therefrom^ you will 
ve the Year of the Julian Period at that 
ime. 

Alfo as the .Year of the Dionyjian Jt^criod was 
und to be 457, {p. 355.) by fubtrafting the 
umber of Years before Chrift, ' when under 
;7, therefrom, the Remainder will* be the 
ear of the faid Period reauired 5 but if the 
umber of Ye^rs before Chri A ijiould be great- 

than 457, fubtraft 457 therefrom, and di- 
ie the Remainder (if capable) by 532, the 
umber of Years in the faid Period : this laft 
^mainder, if any (othprwife 532 is the An- 
er) being fubtrafte4 from 532, givfes the Year 

the /Period, reqaiced ; if the Remainder to 

divided by 532, be* lefe than 532, fubtradt 
therefrom, which Remainder wifi then be the 
:ar of the Period required. 

If the Year of the faid Period be fought at 
y Time afj3cr .th,e Birth of Chrift, inftcad of 
ding 457, and proceeding in manner as with 
e Cycl« of. the Sun, fcff. as there then want- 
but ys Years to compleat the faid Period, 
ould the Number of Years after Chrift be 
der 75, fubtraft them therefrom, the Re- 

A a a mainder 
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mainder will be the Number of Years ftill wan 
ing to compleat the fame, which fubtrafte 
from 532, gives the Year of the Period requ 
red ; but when the Number of Years arc grea 
cr than ^^^ fubtraft 75 therefrom, -the Remair 
der, if under 532, is the Year of the Cycle 
but if the faid Remainder be greater tha 
532, divide it thereby, and this laft Ri 
mainder, if any, (otherwife, as before, 532 
the Anfwer) will be the Number of thefai 
Cycle required. 

Let the Year of the faid Period be fougl 
^t that of our Lord 1736, the Cycle c 
the Sun at the faipe time being 9, and ri 
Prime 8. 

1736 Year of Chrift 
IS Subt. 



532) 1661 (3 

6^ Year of the Cycle required 

Rem. 9^ + ij 

Here h is equal to 2, and 28^ H* 9 ^^^ 
6§y as before. I 

The foregoing Problems, maturely coi 
dered, will be found to extend to the Soluti 
of moft of thofe which arc called unlif^ 
Problems. 



01 
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Other ^uefiims applicable to th^ 
Chronologer. 

SUPPOSE a Perfon born 7«(y 17, 1671, 
What Day of the Week was it ? This 
nay be folved by Prob. I. 

The Month, Day of the Week, and Date 
)f the Year being given^ to find what Day of 
he Month it is. 

By the faid Problem alfo may be found all the 
Pays of the refpeftive Month, which that Day 
3f the Week can happen on in the faid Year 
vhen it will b^ oiie of them, 

Suppofe a Perfon in the Year 1736, fhould 
be about 40 Ye?irs of Age, and knew not the 
^ear, but that he was born on a Sunday, 
^uguft i8. 

Here it is eafy to difcover, that Augujr %. 
muft fall on a Thuriday, and confequentjy F 
ilways in that cafe be the Dominical Letter. 

Next, let the Age be eftimated at 40 Years, 
ivhich fubtrafted from 1736, g\ves 1696, the 
year of Birth, for which Year finding the Cy- 
:le of the Sun, it will be 25, and-D the Do- 
minical Letter anfwering thereto ; but, as be- 
Fore, it muft be F, which happened the Year 
preceding, which is qbvipus among the Cycles in 

A a a 2. 



364 T'^ Compendious AftroBAnBfcfeu 

the Cbronologer% therefore bis true Age was 
jLi^ and bom 1© die xesr 1695* 

Suppofe in the Tear 1 736, a Perfon ^Gii 
only lay, that he was born on a Ggod-I^rihf^ 
March 23. 

Here, as Good-Friday is on March 23. JSrfr 
Sunday will be on the 25th ; when by Probkm 
III. IV. and V. all the Times in 532 Yeao it 
can fo happen are already found (fee p. 353.) 
where the Years of our Lord are. 

Tear ofCbrift. 
1627 

638 
1736^ 1649 

722 

733 

So that the Perlbn rtay be arty of the rfwvc 
Ages, from which, if living, it will be no hmi 
Matter* to determine the Age, or if you AlA 
you have not given fcope enough, take ttftc 
the 'Dionyfian Period, viz. 1064, to which ad- 
ding the firil Numbers, p. 353. yoii will bvc 
the Years of our Lord for the prtceding Pe- 
riod, iSc. 

Other Varieties relating to the Chronoloftt 

may be eafily ^deduced from thefe and the pr^ 
ceding Principles. 
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« 

T\it Returns of the McvedbUTisrms^ of which 
le Cbronologer only takes notice (the ether b6- 
ig £b<d, therefore alleys the ' faine) arc thus 

enominattd. 

t . 

Eafitr^^em. 

ift Ret. from the Day of £4/!^ ia 15 I^ys. 
id Ditto - .. - 11^3 Week^. 

3d Ditto - - • in I Month. 

4th Ditto - - ^ . in 5 Wcclte. 

5th On the Morrow of the Afcfnfion. 

Trinity-Term, 

I ft Ret. On the Morrow of the flii^ Triniiy. 
2d — . In 8 Days, ditto. 
3d — Fr. the D^y of H. Trin. in 15 CNiys* 
4:th-— Ditto, in 3 Weeks; 

JR?r /i^ /r»^ ^ife ^f- Fafter. 

Wl?», The firft FullMoon that Jhall happpii. 
)n OT next after the Vernal Equinox, viz. when! 
he 5«» enters -i^^/fir, the S»^^ following ip 
iafter-Smday *9 if the faid firft FuH Moon 
hould happen on a Sunday^ then the next ^m- 
15^ after will be Eafier-Sunddy. 

The Reafon for jwftponing ^tt Sunday is, 
hat the Jtws always keep their l^aflbver on 
he very Day of the firft Fall Moon on or next 
iftcr the faid Vcfnal Equinox, which, if as 
Jefore obferved, Ihould happen on a Sunday^ 
:he Chriftians^ that it might not be -thought to 
favour of Judaifntj keep theirs oh the Sunddy 
[viz. Lord^S'Day) foMov^ing. 

The 
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The Council of Nice intheYcar ofChrift323, 
upon regulating the Feaft of Eajier^ fix'd the 
i)ay of the Vernal £quinox on Marrb 21, 
(tho* it really was, as may be eafily found bj 
Computation, on the 2ath) and they, fuppofirg 
the Vernal Equinox would always happen on 
the 2ift of March J ordered Eafier to be ale- 
brated on the Lor d^s- Day j 6?r. as before, fol- 
lowing the next Full Moon after the faid id 
of March' ; from hence it may be feen, tk 
when the Fall Moon fhall happen on a Satitr- 
day^ March 21. Eafter -Sunday ^ which, aiccord- 
ing to the above Rule, is to be the next Smisf 
following, will be on the 2 2d of Marcb^ and 
fooner tlun this Eajiir can never happen* 

. Alfo, when the Full Moon fhall happen oa 
March 20. the Day preceding the Vernal Equi- 
nox, the next Full Moon after (the Space of a 
Lunation being 29 Days and a half) will doc 
happen, ^till April 1 8, which, if it ihould be oa 
a Sunday y then, the Sunday following, viz. Jfri 
25. will be JEafler-Sundayj arid is die.farthd 
that ever it can happen. 

And this laft Rule for finding Eqfier hi 
prevailed ever fince the laid Council of Nla, 
according to which and the Metonic Cycle of 
19 Years {viz. the Prims or Golden Numhtfs 
which fuppofed the Lunations to return to the 

. fame Time, viz. Day of t-hc Month, £sf r. a* 
ivi each refp^ftive Year of the preceding Cydci 

/tt-as the Table made for finding Eafter fa 
ever. _ ' 

M 
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But neither the'Vcrnal Equinox or Metonic 
jTcle is permanent ; for in the Space of 1 3 2' 
ears the faid Vernal Equinox will be antici- 
ited a little above a Day (fee p. 102.) 

And the Mean Motion of the Moon in 19 
eap (or 76) Years from the Tables is 3"" 33', 
['', that of the Sun 34 36% neglefting the. 
hirds, as being under 30, the DifF. 2** 58' 54' 
the Diftance of the Moon from the Sun in y6 
cars, the DifF. of the mean hourly Motion of 
le Moon from the Sun is 30' 2 8" ; whence it 
ill be, as 30' 28" is to i ho. fo is 2** 58' 54" 

5 ho. 52' 21", one Fourth of which is i ho. 
V 5", and fo much, is the Metmic Cycle anti- 
pated every 1 9 Years, which in the Space of 
10.6 Tropical Years amount to oile Day. 

From hence it may eafily be computed, that 
t Equinox, fince the Council oi.Nice to the 
ear 1736, i^ anticipated about 11, and the. 
unations between 4 and 5 Days, and hence 
ife all the Differences about celebrating the ^ 
eaft of Eafter. 

Pope Gregory XIII. with the AfTiftance of 
le Lilius^ in the Year of our Lord 1582, in 
der to rcflore the Vernal Equinox to the 2 ift 
' March J as fuppofed at the Council of NtcCy 
rcw ten Days (at which time the Equi- * 
)x was fo much airticipated) out of the Calen- 
T, making the nth of March (the Day 
hereon the Vernal Equinox then happened) 
be the 21ft -, and in order to fix it there, or- 
red every Hundredth Year, which fhould be 

BifTextile, 
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Biffextile, to be but a common Year, and thi 
Tor three Centuries fucccfliveJy, arid the fourt! 
Century to be Biiffcjctile, and fo on continually. 

From hence it nuy be obrerVed, that in 40c 
Ycirs there are three Days provided for, in whicl 
time the Sun's Mean Motion is 2"* 57' 25" \ Vi 
^ainft 100 (anfwering to 400 Yea,rs) in tin 
T[uble of the Sun^s Mean Motion, iBc. evq 
fourth or Leap-Year^ the Equinox 'will be | 
^ 8" 8'" antipipated ; fo that there will ftill Ix 
thft Anticipation of the Diff. vi%. 4' 43" T, 
tp which anfweirs i ho. 54' 48", &?^. of Time, 
aoiQuntin^ tn 50 Centuries to 23 ho. 56' 24, 
i.e. ^Pay wantiAg.3' 36"- 

''Wher^for^j if the kft Year of every gotli 
(Century ha4 bjE^en alfo made a conxtnon Year, 
the Seafons would thereby not be intechipted 1 
3047 in two MilUonsi of Year9. 

There having becn^ from the 'CfucifixioD ^^ 
the CpunciJ of iV/V^^ ahoqt 300 Years, the 
Vernal Equinox was at the faid Council antici- 
pated at leaft two t)ays, td which Time they 
fhoiild alfo have gone back in this Hegulation, 
in order to- have kept up to the. primitive 
Intent. 

For the Time e/ Eafter in the Gregorian Account 

Firft, Find the mean Tune of the Change 
of the Moon about the B^einnijigof "il4i^rrf» 
as in^. 343. and here it will be beft to operate 
/with the true Place of the Sun on the Firft of 
March^ which is obtained accurate enough by 

always 



lihe Coffffendious Aftrbaomfer. 369 

ways adding to the Mean Place thereon 
40', which at a Mean, will b^found to an- 
cr for 4*000 Years, and may be Obtained fo^ 
er, thus. 

Find the Mean Anoi^naly March i. for the 
^ar required, with which, taking out the E;- 
ition of the Sun*s Centre^ you have the 
Jtnbers fOfUght. ^ 

Next, adding 15 Days fih ere to,., gives the 
ime of the Full Moon, which,' iTit Ihould 
ppen bcfor^e the Vernal * Equinox, by adding* 
Days and. a half thereto, yota will have the 
jfeqocnt Full Moon, by which the true Time 
Rafter^ as in f. ^6^. may eafily be difco- 
red, ' \f 

To the true Time of Eafivr, thus found, add 
e Number of Days before us in the Gregorian 
c^ounfj gives tl^r Time of E^0€r required. 

Example for the T^ar 1736. 

The Year 1736^ being the Radical Year, 
ere are no Equations to be applied to the 
tean Places of the Sun and Moon. 
The true Place of the Sun on March %. by 
Wing I "^ 40' to the Mean, gives 11' 22°, and 
at of the Moon nearly the fome ; wherefore 
le Moon changed on the faid ift of March 
KJut Noon (which it did at 3h. P.M.) 
Next, adding 15 Days, gives the i6th for 
ic Day of the.iJ'ufl Moon, which, as C is the 
dominical Letter^ fell therefore on a ^uefday^ 
id confequefttly the Sunday following, viz. 
iarcb 21. was the true Time of Eajier -f.. 

Bbb To 

* The Day of the Vernal Equinox it rcadUy dctcrmmed !>y adding .« 
sgree for each Day t» the Place of the Sun on the Tirft of March, 
t ^^Eafter was not celebtvted with us •till our 25th of April, which 
five Weeks too late according to the primitire Defign and Inftitution. 
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To ^hichtadding the 1 1 Days before lis 1 
the Gregorian Account^ gives ^r// i. thcTiiu 

of their Eajler required. 1 

By Note, p. 347, the Gregorian Dominicai 
Letters will be found to be AG, which laft i 
this cafe is to be made ufe of, and under \U 
the Cbronologer the Months April and ^i 
in their Account both begin on a Sunday^ 
grceing with Eafier-Smday^ as above. 

The Time of Eafier found, all the MoveM 
Feafts^ being dependent thereon, are eafiiy ol^ 
tain'd by the Cbronologer^ as follows. 

Example. For the Year 1736. 
Eafter-Sunday^ is April 25. 

25 Days in ApriU and 24 out of March, are 
49 Daysi Qt 7 Weeks ; therefore Sbrove-Suniaj 
IS --^ - — March j 

5 Days remaining in Aprils and 34 more, 
make 39 Days, and May having 31 Days; 
therefore Afcenfion-Day is — June j 

5 Days in Aprily and 3 1 in May^ are 36, 
and 13 more in JunCy make up 49, or 7 
Weeks ; theretorc fVbit-Sunday is Jir*^ ij 

Trinity ^Sunday y being the next, is therefort 

June 20 

And the Dominical Letter being C, Advent^ 
Sunday is . — «^ .November 28, 6?a 

Tbd 



ii^ > * 
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The Terms and their Returns are eafily dif- 
v'crcd by the fame Method, &?r. 

Next to compleat an Epbemeris or Diary for 
y Year. Firft, find the Sun and Moon, 
th the Nodes true Places at Noon, on the 
rft of January^ with all the other Requifites, 
laid down by the Cbronologer^ by which you 
11 difcover the Diftance of the Sun from the 
oon,and by {p. 340. 343.) Rules beforegoing 
e Day of the Change to this Day at Noon, 
impute again the true Places of the Sun and 
^oon alfo on the 7th, 15th, and 2 2d Days, 
»th before and after the faid Change; by their 
aces thus at Noon may the Diftance of the 
!oon from the Quarters and Oppofitions of 
e Sun be taken, which nuiltiplied by 2, gives 
e Hours, ^c. to be applied to the Noon of 
e iiud Day3> which gives the Time required, 

Alfo, by the Diftance of the Sun from the 
ode, may be feen, when there will be an 
pUpfe of either Luminary, (fee p. 292.) 

For the Rifings and Settings of the Sun and 
[oon, as alfo the Moon's Southing (fee p. 336, 

v.) • 

For the ^ides. 

It is obferved at London- Br idge^ that at the 
bange and Full of the Moon it is High-Wa* 
r about l^alf an Hour after Tvf(o of the Clock, 
id at the Quarters about half an Hour after 
rven. 

Bhbz Therefore 
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Therefore, from the fakl Ctiaiige 'and Fd 
of the Moon to the Quarter^ .there are 5 m 

Difference in the Tides. 

, Next, as the mean Time of a Lunation i 
ap Days and a half, if the &iid 5 htx be divi 
ded by oue Fourth thereof, it will be abc 
40 min. for the mean Time of the Tides cvti 
Twenty-four Hours, and as there are ni 
Tides in 'that Time^ it will be about 20 on 
-each Tide. 



Again y from the Time of High^ 
the Quarters, viz. half an Hour after Seven, 
that of the Full and Change, 't^^. half an H 
after Two, ai^ -feven Hours, which di 
alfo by one Fomrth of a Lunation, ^ves near 
ly an Hour in the latter Cafe for evwy Twa- 
ty^four Hours^ wt. abofut 30 min. each Tide, 
and this will ever be found near enough i: 
P<la(^ice^ and within a few MinQtes of the tnitl 



%* 



By this Nfetbod, knowing the Timesof Higl 

Water at the Change and Full at any otk 
Place, the fame at any intermediate Time maf| 
alfo be computed. 

If you would ftill be more exaft, you maft 
take the true Time between the Quarters, ^ t. 
of each Lunation, which may eafily be done 
by the foregoing Method^;, iby wiiich divi- 
Ming the 5 and 7 Hours^ asbeiore, the^fpec- 
five (Quotients give the Anfwer$ required. 

All 



_j 
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All the preceding Calculi being made to the 
[langes. Quarters, £5?^. of the Moon, as he- 
re dircdicd, for any Day between, as Ccca- 
)n fhall require, the fame may be obtained 
ith little more than In^edion. 

And here it may not be unworthy the No^ 
ce joi axL Ephemecedift, who gives the Places 
F the Sun each Day no farther than to Mi- 
utes, that, if the Places <^ the Sun be obtained 
•ue for every Day in any one Year, (which I 
lould cbufe to be Biffe>ftik) by applying tholb 
lumbers only, which would reduce the mean 
4aces ih the faid Year to th^ mean Places for 
wenty Years fiicci^velyr to the true Places 
►eforc found, . you will thepeby have the drue 
%ces lA&ead of the meaa for the faid Num^ 
^er of Years to^ about one Third of a Minute. 

To the above Calculations you may like wife 
)Ut the Day of the Week to the firft Day of 
:ach Month, whence the other Days of the 
iVeek, by tlk ppecedix)g Methods, are at any 
ime e^ily pbtai^ned. 

The Method^ ufed in all Ephemerides and 
Almanacks, is to put to uhe firft Day of every 
¥ear the Letter q^ the fecond Day ^^.the third 
r, and fo on to ^, the firft fevcn Letters an- 
fwering to the firft feven Days of every Year, 
3»Qd that Letter^ which anfwers to Sunday^ is 
always made a Capital Letter, and is called 
Dominicalj from pointing out the Lord^s-Day^ 
or Sunday ^ fo that whatever Letter points out 
its refpedive Day in the firft Week of the faid 

Year, 
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Year, the fame Letfer points out the femeDaj 
of tte Week throughout the whole Year. 

If the Year begins on a Sunday^ then a & 
pital Ay being Dominical^ points out not odlf 
that Sunday y hut every Sunday in the Year, d 
the other Letters to g in fmall Charafitrs, ead 
its refpeftivc Day throughout the Year«, as be- 
fore, . which is obvious from the Notation. 

Next, it may be obfcrved, that in a Year of 
365 Days,, whatever Day of the Week the 
£une begins on, the fame Day thereof it will 
.end : As for Example, let the fan^ begin oa 
a Sunday ; the remaining Number of Dajj 
in the Year, viz. 364, divided by 7, tic 
Days in each Week, gives 52 . Weeks, anii 
leaves no Remainder ; whence confequendy, 
the Year' will end alfo on a Sunday^ and tk 
fucceeding Year will therefore begin on a Jlfw- 

But a^ being put to the firft Day of cveryTear, 
when the fame does not begin on Sund^ '^ttd 
be a fmall Letter ; next, fuppofing it to b^ 
• on a Monday, count from Monday, calling it -^i 
^uefd<ry b, t?r. *till you come to Suniijy » 
which the Letter G will now anfwer, and b 
therefore^ Capital, as being the Dominical or 
Sunday- Letter. 

\ Proceeding in the famemanner, the nextYearj 
which will begin on a Tuefday, F wiIl'J)e im 
to be the Dominical Letter, the following Year 
E, and fo on, each Letter taking place, as ft' 

minical, in a retroffrade Order. 

^ Frotn 
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From whence *tis pkin, that if every Year 
Dnfifted but of 365 Days, after feven Years 
le Dominkal Letters would return again, pro- 
ceding in the fame Order as before. , 

But every fourth Year, being Bijfextile or 
.eap-Tear^ there is introduced another Day, 
which may be taken on the laft, viz, on the 
lien 29th Day of February) and confequently 
nother Letter to anfwer it, which will like- 
rife bring another Sunday-Letter into the. Ac- 
ount, viz. the next of the feven preceding, the 
;)rmcr, which is the Reafon why cviery Leap^ 
"ear there are two Dominical Letters^ whence, 
iftead of the Letters returning in the fame ; 
)rder after every feven Years^ as beforfc, it will 
ow bQ four times Seven, or 28 Years, and on . 
tiefe Principles was the Table of Dominical 
jetterj; and Cycles (^ the 5«» coriipofed. 



1)6 moji remarkable and mojl certain 
Epocha's ufeful in Chronology, 

OLYMPIADS, Year of Julian 
Period • 3938 

commencing at the New Moon next 
after the Sum Solftice, each containing 
4 Years, 
luilding of Rome^ U. C Year of the 
Julian Period according to Varro *— 3961 
according to Fafii Capitolini — — 396^ 
commencing April 21. 
Tabonajfary Feb. 26, Julian Period — 3967 
)eath of Alexander the Great, Nov. 12. 
Julian Period — — — 4390 

Julian 
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Juimn^ fettling the Calendar by Jnlius 

Cdfar^ Jan. i. Julian Period — 466? 
S'urkijb^ (Flight of Mahomet) July 16. d* 5355 
Perfian, June 16. — — ^ jjij 
Martyrs^ firft Year of Dhcl^n^ Au^i^ 25. 
^ Anm Dffmini — — — 28: 

Having p. 369. (hewn ho^ to find the Gtb 
X^rian Eufter for any fiiture Time, it may no( 
be amife to fliew the fame for any Time paft. 

Accordingly, let it be required i(x the Year 
1670. 



I lliall work this Example by the ^dk 
iftcrthe Manner of difcovtring EcV^s. 

The Profthapherelis to bt apjdied to tli« 
mean Place of the Sun (fee^. 104.) witt 
be f o und ab o ut o n e Degree ablative 5 bat attlic 
fame time there is i ** 40' to be added for tk 
true Plate on the Firft of Marcb^ the Diffe^ 
rence th^efore added, gives 11* ai** fortk 
true* Place of the Sun, and allowing about a 
Degree a. Day,^ the Vernal Eqvhuok willb^ 
found tp fall on the ^TentK of March. 

The Profthapherefis for the Moon will ^ 
found * 78 27^ fere additive, which fubtraSci 
from .ii« 21** the above Place of the &Di 
leaves 3* 24% which being fought among t!« 
Mean Places of the Moon in the Tabk 
March 1736. the next neareft thertto is 3*21 
.and againft it anfwers the tenth Day of ^ 
Month, to which adding 9^ for tJie nine D? 
from the Firft of the Month exclufiye, gi^ 

• Sec p, 122, 123. 

c 



h to which now anfwers the nth Day nearly 
m the Change-of the Moon ; tiSxt. ftd^gji 5 
pays theretck^: gives 26th fox thi9 da/: Q^-^uli 
loon, and, confequently, the Sunday follow- 
iig waa ihe tttie Time bf E^ftn^ ,- », "7 



"JThe. Julian Dominical X,etter for xhe , above 
tear is Bij'w^lide March fc%mV"ona,7)/f/^^^ 
Od th^' idthrthe Pay of t'lffl Mcion, ftlfbtf^ 




^ But, before the Year.iofaCbsift .fJ^lC ntfeft 
jregorian Account was only *ten Days before 
s, whidkaddid' tothoili7th Of Afo^,tefi>re 
QUBd, gWf» April the. fifli^ Jte Tin^e of j:j)<{if 

TJxc . Julian J)omipical Letter ^ l^l^ipg B, , ^nd 
he Grigoffan Accvunt to IWyrttefof e tis; ^ by 
ouiitjn^ lAfromBxxclafive, among the fcaren 
'iommcallLeit/rsxmmtAmtXy over the'MfcJnd^ 
ndundei* iht Cycles (fte p. 305.) in adir^ 
)rder, yoii will cnd.at E, 'wiiichis tber^r^ 
kn J^ommicallj^iter^ (and which, in aVetro- 
rad?.0rdjeri, is the fourth preceding B) whence 
le Firft of April begins on ^Tuefday^ and, 
Dnfe^uently, J:he'6th kxfi^jL Sunday M b^^M 

TKelPr/w^ for the feicl Year was iS,"t>] 
hich and the Bdmihical'Letteronv 'Eajtef wii 
t found to have fell on April 3. but Ihould 
ive betn.pio M^frcjb-t^v. as .above >• ,jyherpfo(^ 
was celebrated. a Week, tQo.Jate.. .. ,' 

The ftahfes] p. 285, '^&'6-and 287, being 
>t cdnimbrt, I fhairglve.an Iriftance of tfteir 
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. Firftf by fiormcr Riiles ^. ^54. and Table, 
^. :^7^. find the Declinicioa of tbe Moon. 

' Then, for ber Meridian Akkodo. 

If* the OccHnatioD before fQiihcf* arid Ac I> 
fitu^e of the JPlatcei be of one Dendminatioo, 
v^. bothk ISorA. or both Stouthy the faicl R- 
clination,* hi that; cafe, being. add^d to die 
Complement of the Latitude, gives the Men- 
C^n AttiludS^f edited. 

j.>» '• • • ,1. ' 

^, if thte lpe(dloitiort iitd Latitude of tbe 
^tect 4&^ ^f dif&finr llfeiioitikatioi8« their Dif- 
ference will be the Meridian AltUtsie reqmi^d. 



• » 



>• 



Kext, tor the P fe pf the afWefaid ^dih^ 

: .: f,et it b(C fequiixiitd find the finSeof tit 
!j^raolit of the Mooii over the ^^i^iao 

iTid tld^ljsdntal toiamcter bdnijr ' /^ jj p 
^ N tJedination 2$ 6 

Meridian Altitude 6^ ; ^ 

For DcclinjitiQft 25»^ ^.286.. . - + 3 * 
]F6rAlt. ^3*,/, 274. at a Mean » 

n " 

AgJtJftft wM«fe in tftd 7i5/^ df the RiH*) 
tation of the £afthi p. 2S5. are a-r , j^ 
boot 2 i, and the Moon's Meaaf 
Motion aniwering thereto, p. 202j 

34 '^ 
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Ag^inft 30' 5" in the |ift)r«faid Table pCJ^Q- 
at ion are 2', when there will be the odd 4 9" 
o prpportioi) for \ thys, .^s i^' 2" (which i'' 
nay be neglefted) arc to i of Time, fo arje 
[' 9" tp x6" 3$", which* as tjjfe Thirds are a- 
)ove 30, may be rajccn 17", and fo the whole 
rimeof the Trarifit will pe found 2' 17", ' 

It will be very ^iify at any Time from thefe 
tables^ ^€, for dXi Obf<^ver fo to elevate his 
Vlural Quadrant, as never to rpifs the Qbjeft ; 
vhich Mural Quadrant, according to the new 
Vlethods of Obferving, with all other Mathe- 
natical Inftrumcnts, are made in the raoft ac- 
:ur^te .and approved Manner; by Tho. Heathy 
Mathematical Inftrument-Maker, m ^t Strand. 

The Methpda for findiiig'the Moon's South- 
ng by the Chr^nologer^ thp* ve|-y near, yet is 
lot exaft enough tQ compare with Obfervation, 
w which Purpofe on that P^y at Noon, where- 
in the Obfervation is to be rnade, you muft 
romputc the true Places of the Luminaries, &?^. 
ind from thence their Right Afcenfions in 
rime in Hours, ^^nutes. Seconds, fc?f. Then 
Torn tlje Right Afccnfioq of the Moon, thus 
found, fubtraft -that pf the Sui^ adding 24 ho. 
if Occajjo^ 5 mxu for this Pifference in Hours 
&?r. fijid jbe true Pla;Ce pf the Moon ^gam, 
IS alfo her Right Afcenfion in Time,' frqigjt 
J^hencc &btnal6Ung the Ri^^t , Afcenfion or;.thc 
Jun Jn TiHxe> ^ before, \gjyb her true Time 
)f Southing rc(ju;red \ v> yrhjch laft Tiwie thfc 
VIopn's App»rQn,t Place muft now be found. 

Hitherto the , Centre pf the Mpon has only 
3ee9 co;ifid^red,.^ 'but if it T^ requb»4;^o know 
vhe^ her jLimb or l>\(k &ali tquch'th^Meri- 
iian, thco ^cr SfipUcliapicter muft be con(\- 
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defedV when, if flie be between the Chang? 
and the Full, it will be her Weftern Limb, -s 
which Time her Semi-diameter mufl: befub- 
traded from her aforefound Place ; but, if it be 
'between the Full and Change, it will be her 
Eaftern Limb, when the faid Semi-diameur 
muft be added, l^c. 

The Computations at the End are defign'd s 
Examples to be traced over at any Time. 

The third is that for the Eciipfe of the Moon,; 
March 15. .1736. in which is omitted the 2d 
Equation according to Sir Ifaac^ amounting to 
3' 3i' ablative; alfo .the fourth Equation a- 
mounting to i' 51" likcwife ablative, bodi 
which are 5' 24', making it above 9 Minutes 
+ ^ '** in Time later than by the faid Computation !■ 

Inhere, are ♦ 3' i^" Ihort of the Oppofition 
denoted by the Aftcfifm, which requires 6' 6 
of Tirfie for the true Oppofition, 'as found by 
the Difference of the Hourly Motion df the Sun 
■fronfi the Moon,, in which Time: the Sun will 
be. advanced i^f fbr^^ard, inaking his Place 
o«: 6^^ '36^ .35", .and ^that'of the MP^n the di- 
reft Pppofite, fi-Qpi\:wliich Jaft jMa^^ of the 
Moon the true Placp of die Node' i§- there taken, 
and^tiie Moph^s Jl.dtitude foQrtd^ kcfcordingly. 
* ' This EcUpfe Tiappehing- wheiti the Moon was 
'ftpoh fhe MeridiaC Ver' mt^M Wi?^ 41 Dcg. 
' W;beiriii very'neaptihe Peri^;^iitr Semi-dia- 



afi;H6ujWv«af-der;''io'gairt Iter tru& Motion fo 
'jfliit ,1jifti6', which' U'ir' 20", ^Hen if the fame 
be j(5]bti'iiVecf W^Ji^Mffhod, J. ^01. with fci 
53: ,'"^refcnt Horb^bnti'l 'f aV4liax;;^iv!iithUc 

bf t^iflak^^is nl^^n^ It^iii be fou 

\oli^37' 19", and is within a Second of th 
by CompuCiUion. T 
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The fourth ^nd laft Computu$ is for the 
cultation of Aldebardn^ in which the £lacik| 
the Moon is computed for ^lalf an Hoof 1 
fore, iic. 

Or th« Hourly Motion ,pf the Mooir qf 
the Syzygys may b^ obtaioftd by the fdSoi ' 
Method. 

Firft, 6nd it as if id the iSyzygys (fee $. y^^ 
which in this Exampfe will be &und 2^^ i 
ncjct, gikt out the Bitference of the Varial' 
between the prcfent SIfen and Degree, agji J 
gfceatcf Ctgree of Q i 1> the fecond lijXQS^ 
qnated (which ifi this Example are 5* 4^ 
5^ 5\ and the pifFcrence 42") half pf 
IKfiference muft always be fubtrafted from 34 
and the Renuinder^ . whet^ the Variation was 
added^ be fubtraftcd from, and when iybtf^d- 
ed, adkied to the Motion, as if in the Syzm^ 
b<^ore found ^ half of the Deference ia tbs 
Example is 2 1% which fubtra£ted frqjn |4^ 
leaves i g'" to be ^dded by the above KvSe to 
the Motion before fisund, viz. 29 24% idUcb 
gkes 2Q 37''; laftly, obferve the like with 
the ReJu^ion to the £cliptic, half of w^di 
Difference, applied a$ the TaHe <i}ire;(^, to tbis 
lail Motion found, ^e$ jtjht f rue Houcly po- 
tion of the Mpon out of tfieSyzygys r^ujrci 

^ In tliis Example the .& a 3> in hctr.Otrbit is 

9* 24**, between which and 9* 25** a^e 9- ©iff. 

. of Redudjon, half of which, viz^ 4% apptieii a$ 

the faine was increafing, according to the 'P* 

tie of , the Tai/fj viz. added tp 29' 3^", before 

fottod 
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und, gives 29' 41" for the true Hourly Mo- 
rn of the. Moon out, of the Syzygys required. 
If of which, viz. 14' 50" is equal to the 
If Hourly Motion by Computation^ fee the 
mputust (^c. 

fJifet If tbfB a^I In her OftJ^t bad- been 
% or -5» ef% thi liiffWe&ce \t\ that Gift. 
>uld be 9" dccrcafmg, when the Half, viz. 4'' 
Lift, coatnry to the Title, be fubtrafted in- 
:ad Wadded^ »s' befoFe,«hich is very obvious. 

The ^rther Calculi of this Occulution are 
I for the^Exercife pf the Curious, and here 
is t6 be noted, that the Cfmpittus, according. 
the Theory, is 4' fhort hereof, fee f. 164 
d 33^- ' ■ ■ 



Af]?£N. 



38+ ^i' Compendimi.ii&^tg!^, 



|^HE Contraftion Irt Di«^ »/])"■ 
1 mds, not being -of fo goneralW 
[ ^ in Multiplication^ was forgot n 
_ r be inferted vn iis-'pro^ef Ptlte i an 
left the Theory thereof tnay not be thoagli 
pcrtcA Without it, obftrVe-'the fbUowiBgRula 

Having determined the Value of tlie fin 
Di^t of the Quote, proceed therewith as uMi 
next, inftead o? bringing down to the ReDiiis' 
dcr a Cypher or Digit each Time from theDi- 
vidend, pQjjnt off a Place in the Dlvifor, b« 
inaking ufe of. any &^Xi&c. .io the VkM- 
made by the ' Digi^rW .the Qu'^ and &■ 
vifor, 'till ybn conifc to fhat Placitin tbtDi- 
vifor immediately preceding, to thejLcfc-hi-ii 
riic Place laft pQinted'd^ in the Divifor; * 
tinue thus 'till tlieijiyjfiqg be. -ended, hwif 
regird at the fame time' (as in Contradion* 
JtSiliiplUalion ) of the Carriage from a Pli= 
or two in the Divifor, to the Right-hand « 
liic Place pointed ofi* therein, 

Thts will be made plain from' the follow! 



']^e€tmif^iiiiotts<A£^pt^tfy. ^^ 



Example I. . . , 



1 I '. 



J84.67? 158:) i4>i6^<{|6662396io ( 36^8345 

2629041&8 

32;oo893 

'73105. 
:i9236 

(.(0002) 

Here the. Place ^f Unity in the, Roduft, 
At by the firft Di^it in Aj^^ Quptp and U- . ; 
s Place in the; Diyifor, fell' i^iwr $ among, ! 
5 Integers in the Dividend, which being the 
ice of Tens, , Jhe Yalue of the Place of the 
1 Digit pf the Qyqte will be fuch ♦. 



» '. > -> 



JSxampk Ih^. in Circulates. ' ; 
■ « . • • 

Here I Ihall relume the Exampkt p. 9a] j. 

21 2433061 ... 






2.151 , 240;87.^2j|r ( 

I 

In this cafe the DiVifor, as confiiting of the 
ft Number of circulating Places, is firft 
ar'd (fee p. 89.) riext.the Diyifot niuffc now .^ 
ordered according; to tjfic Number c»f eircu^ 
ing Places in the 'Dividend, is follows. 



D d d 2.151 



III. • * 



« 4*} • • 

• See fag. 40, 



4 ^ 



386. TI^'fhmpMi&m Afttpooiner^ 



2. 151 240.87^2^ 
2151 24087 

w ■ « ■■ " ' ; ■■■■ ' ■■* 

2.148849) 240.63237(111.982 

25747+ 
42589 

2II0I 
1763 

44 ; 
(0 

If tfiis^Jtample be co^lpJ^^ with thefimc 
in p. go. the Truth of operating in this con* 
trdfted manner will "evidently appear. 

Here it may alfo be obfenred, as before, 
that the Units Place of the Divifor falls under 
the Place of Hundreds amqn^ the Integers in 
the Dividend, and confequently the firft Figure 
of the Quote will be of the fame Value in 
Place. 

Or, by ExampU VI. ^.38. a Cypher muft 
be added to the Dividend to make the decimal 
Places therein equal to th(^ iii, the Divifor, 
when the Quote will be fo far Integral, and 
contain thre^, Integral Pkces^r ^ above. 



I 



I- '^ 



W4e|^ .jj^e;>lumber of .ciircu^^ftng Places- in 
the pivid«:ii(J ar^. kfs thai; ixi^ Divifor you 
mufi prpce^^ ip like.nunni^^ filc?u:ing th^Di- 
vidcna nrft, iiext the Divifor, Wc. 

\n ,tlie following Compu^tion by the Cbro- 
nologer it will be neceflary to infpeft the Pages 

referred to for the Work. 

• • • . "> i> . 

As 
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As Jttfy 23. was nearer the Firft of jiug'u^ 
n the Firft of the faid Month, the Mdan . 
ices on the laid Firft of Augiifi afc therefor^ 
de ufe ott and the 'Mean Motions for 4^e 
imber of Days, by which it exceeds tjie : , 
d 23d oljuly, viz, 9, fubtrafted therefrom, ' ; ' 
lich Method (in the like QS^) will be al- - , 
ys beftjo be purfued. r \ 
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FOR 



Obtaining, with Accutacjr, the Righ£ 
Aiceniions of the Moon, ^c» with 
Latitude) inftead of Pages 282,283.; 
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BOOKS yuft'^uhlijfiei, 
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Printed for J. Hodges^ at the Looking-Glafs^ op^ 
pfitt St. Magnus Churchy London-Bridgt. 

i. np^ H E Landed Gentleman^s tjrcfal Companion : Or, i 
j^ lure and eafy Method of Improving Eftates ; by Plan- 
tation of Oak, Elm, Beech, Birch, Platanus, Portugal Ghefhut, 
Horfe Chefnut, Walnut, Lii^e^ Service, Maple, Sycamore^ Horn- 
beam, Quickbeam, tiazel> Fir, Pine, and all kinds of Aqnar- 
ticks, ^c. Wherein is demonilrated. The Neccflity and Ad- 
vantage thereof; with their Manner. of Raifing, Cultivating; 
Felling, &r. in all kinds of Soils, whereby l^ates may be 
greatly im{)roved. Together with an Appendix, of the Menfo- 
ration of Timber, afWr the common Method; and the deceitful 
Way of taki^ Dimenfionsi Likewiie Geometrical Rules for 
the true Menmration thereof. The Whole being founded oa 
above Thirty Years Experience, and bow firil pumiflied for tlie' 
Benefit of the Publkk. By a Country Gentleman^ , 

II. A' Phtiofophical Account of the Works ot Nature, as 
founded in a Plan laid down by the late Mn Addilbn^ Cbntain* 
ing the feveral Gradatipns remarkable in the Mineral, Vegetable* 
and Animal Parts of the Creation, tending' to the Compofitioii 
of a Scale of Life, a Rep^feiitation of the prefent State of Gar- 
dening throughout Europe in general, and Great Britain in par- 
ticular. New Experiments rdating to the Improvement oi bar^ 
ren Grounds, Timber, Fruit-trees, Vines, Sallads, Pulfe^ and ail 
kinds of Grain ; Obfervations on the Hufbandry of Flanden ia 
fowing Flax ; whereby Land may be advancdd Cent, per Cent« 
Adorned with Variety of cnri6us Cuts, drawn and engraven by 
the bed Mafters. The Second Edition, Revifed and greatly Ang- 
aented. 

III. TheGendeman and Fartner*s Gaidie for the Increafeand 
Improvement of Cattle, vix, Lambs, Sheep,, Hogs, Cahres, 
Cows, Oxen. Alfo the beft Manner ^ Breeding a^ Breaking 
Horfes, both for Sport and Burden : With an Account of their 
refpe£live Diftempers, and the moft approved Medicines for the 
Cure of them. Alfo ibme Obfervations on the man^ Benefits of 
the Woollen Manuiajhires of Great Britain, and the great Ad- 
vantages arifing from Hides, Tallow* (fft. illd^rated with Cop- 
per Plates. The Third Edition. 

IV. Hiftory of Succulent Plants i containing the Aloes, Fi- 
coids, (or Fig Marygolds) Tordi-ThiftleS, Melon-ThifUes, and 
fuch others as are not capable of an Hortns Siccus. En^ven 
from the Originals on Copper Plates. With their Defcriptioiit 
and Manner of Culrare. 

V. The Hidory of the Belles Lettres, and of Arts ted Scieikes, 
from their Origin down to this preftnt Tixtie, being defigned a^ 
an Introdttdiion to the Reading of the Belles I^ttres. Tranflated 
from the French of M. Juvencsd de Carlencas. With a complcat 
Alphabetical Index. 
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